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If it's Equipment for 
HYDRO-ELECTRIC PROJECTS 


every requirement can be met from the extensive Glenfield ranges of Gates, 


Valves and other appliances for the Headworks, Intakes, Pipelines and 


Power Stations. 
The illustrations show the 90 ft. wide «16 ft. 
Gates at the Pitlochry Works of the North of Scotland Hydro-electric 


Glenfield automatic Drum 


Board, and examples of turbine inlet Butterfly valves and pipeline automatic 


self-closing Butterfly, hand-operated Sluice and Anti-vacuum valves. 


GLENFIELD & KENNEDY 





Head Office & Works: KILMARNOCK, SCOTLAND 
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Photograph by courtesy of Messrs. Aplin & Barrett Led. 


CO 
ee, VENTILATION 


Among the many factories in which we have installed 
**Visco"’ Ventilation Equipment is that of Messrs. Aplin 
& Barrett Ltd., Yeovil, makers of the famous St. Ivel 
Products. 

The above photograph shows the equipment com- 
prising Centrifugal Fan, ‘‘Visco’’ Duplex Air Filter 
and Air Heater Battery, for supplying filtered and 
tempered air to the Lactic Cheese Room. In the 
background can be seen part of another ‘‘Visco’’ 
Ventilation Plant installed some years ago. 

We have installed somewhat similar ‘‘ Visco ’’ Equip- 
ment in many other industrial plants—steel works, 
chemical works, colliery buildings, a chromium 
plating works, a sewing machine factory, etc. 








Write for 
Publication No. 523 


Control and regulation 


Valves to regulate flow, and to perform a variety 
of safety and other functions, under almost any 
conditions of service, are manufactured by 
COCKBURNS OF CARDONALD 

The range of standard Cockburns’ valves covers 
the majority ef applications, and the design staff 
have the experience and knowledge to develop 
valves for special purposes. 


COCKBURNS VALVES 


Part of ventilating plant in central stores. 
The Steel Company of Wales Ltd., Abbey COCKBURNS LTD CARDONALD GLASGOW swi 
Works, Margam 


‘Phone CROydon 4181 
ne ff Pm § O ALSO MAKERS _OF 
aoe AIR FILTERS. WATER 


SBoleee pus cae 
ENGINEERING CO RilovAn fame London Office: 175 Piccadilly London WI 
STAFFORD ROAD - CROYDON SANNA = eR 
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A ‘‘Trislot’’ motor of 1250 h.p., 595 r.p.m., 4000 volts, for pump drive. Closed-air-circuit 
type with water cooler. The shaft and bearings support a thrust of 1/4 tons. 


Characteristics of the 
““TRISLOT ” motor of medium and large sizes 


The ‘‘ Trislot ’’ motor may be designed to give emphasis to either its high starting-torque 
or low starting-current characteristics. 


In general, high starting-torque is not required in the case of motors of several hundred 
horse-power, but reduced starting-current (compared with a normal squirrel cage 
machine) is often of great advantage. This is particularly the case when the motor has to 
be capable of short-time operation at reduced voltage. 


The freedom of design permitted by the “‘Trislot ’’ principle enables the characteristics to 
be balanced to the best advantage, and users of squirrel cage motors are invited to discuss 
any problems of starting-torque or starting-current with L.S.E. designers. 

: The characteristics of ‘* Trislot *’ motors of standard industrial types are 


considered in Publication 148, available on request to any L.S.E. branch 
or to the Publicity Department, 376 Strand, London, W.C.2. 


LAURENCE, SCOTT & ELECTROMOTORS LTD. 


NORWICH, MANCHESTER, LONDON BRANCHES 
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HORIZONTAL BORING MACHINES 


meet the high output demands of the modern heavy 
machine shop. The range comprises machines 
from 2 in. spindle up to 10 in. spindle and several 
types are available for very early delivery. It will 
pay to discuss your requirements immediately if you 
are thinking of a new horizontal borer. 


WILLIAM ASQUITH LTD. 


HALIFAX - ENGLAND 


wae 


Sales & Service for... DRUM MOND-ASQUITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


‘Phone ; Midland 3431 (7 lines) "Grams : Moxishope, B'ham, Also at LONDON : Phone : Trofalgar 7224 (5 lines) ond GLASGOW : ‘Phone : Central 0922 
A 14 
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SUMMARILY 





GENERAL FABRICATION 





WELDING 





PROFILE CUTTING 


consult 


[ROBERTSON [ZR 


29, MURIESTON CRESCENT, EDINBURGH, I] = “siphons 
SalI TUE UUETAUTT 








Front view of a fabricated steel frame for 


a special purpose 250 ton Knuckle Press. 
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Photograph by courtesy of Glacier Metal Co. Lid. 
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.... Outton( 7-Roll Straighteners 


TRULY GUIDELESS 
BRITISH PATENT 665,557 


FOR HIGH PRODUCTION, 


HIGH QUALITY STRAIGHTENING OF STEEL 
OR NON-FERROUS TUBES AND PIPES 


AVAILABLE IN 
ALL SIZES FOR 


Hig To 24 TuBEs 






MINIMUM TO MAXIMUM SIZE CHANGEOVER 
IN LESS THAN FIVE MINUTES 


i CONTINUOUS STRAIGHTENING OF TUBES 
Exclusive AND PIPES, WITH OR WITHOUT UPSET ENDS. 


Features OPERATES WITHOUT GUIDES. 
CAN BE IN LINE WITH TUBE MILL. 
SPEEDS UP TO 800 FT. PER MINUTE. 





NOW MANUFACTURED UNDER EXCLUSIVE LICENCE BY 


FARMER NORTON — 





ADELPHI IRONWORKS, SALFORD 3, MANCHESTER 


S$! R J A M ES F A R M E R N 0 R T 0 N & CG 0 . LT D e Telephone : Blackfriars 361 3-4-5, 3692-3. Telegrams : “Agricola” Manchester. 
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DIFFERENT .. to simplify and 


to cut the cost of maintenance 


SAUNDERS 


No seats to grind, No glands to 














pack. By the simple 10 minute* 
operation of removing the bonnet 
and changing the diaphragm the 
valve is restored ‘as new’ with- 
out disturbing the pipeline 


* Less for smaller valves, longer for large sizes, but 
still the quickest reconditioning known. 






eee sa a 
SAUNDERS VALVE = tokniieiieees COMPANY LIMITED 
———SSS—=> 




















DIAPHRAGM VALVE DIVISION 


CWMBRAN : NEWPORT MONMOUTHSHIRE 
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THORNS 


VA ake eee 





Minimum cost, adaptability, 
ease of erection—the 
characteristics of curved- 
roof construction. 


THORNS 
CURVED-ROOF 
BUILDINGS 


can be delivered and erected 
quickly in any part of the 
country. 

The accompanying examples 
show Blister hangars, Rom- 
ney huts and Nissen-type 
huts. These are constructed 
in multiple lengths, and are 
available in basic widths of 
16ft., 24ft., 30ft., 35ft. & 91ft. 
Get a quotation from THORNS, 
or write for fully-illustrated 
leaflet. 


J. THORN & SONS LTD. (Dept. 81), BRAMPTON ROAD, BEXLEYHEATH, KENT 





BD 266 











HEAVY objects 


Tremendous hand powered pull makes light work 

of positioning machinery whether it be big transformers 
or ordinary machines. Anchored in a trice to any 
fixed object. Portable, quick and reliable. Saving 

time and cost all over the country. 


Write for details today. 


-YOU CANT BEAT THE 


MONKEY WINCH 


TREWHELLA BROS. PTY. LTD. 
117 Rolfe Street, 
Smethwick, Birmingham 


SS BREN i NNN 
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You never need to improvise with Rawlbolts. There are types 
exactly right for every bolt-fixing job, No. 5, for example, 

for the support of pipework, and No. 2 for use with Pipe-hangers 
and other gas fittings. Hook and Eye Rawlbolts (Nos. 3 and 6) 

have many uses, such as providing anchorage for guy ropes 

and cables, supporting suspended ceilings, etc. There’s the Loose 
Bolt Rawlbolt (No. 1), inserted after the machine is slid into 
position, and the Bolt Projecting Type (No. 4), ideal for wall-fixings. 
Rawilbolts give you bolt-fixings of enormous strength in a 

fraction of the time taken by any other method. 


HEADS are better than one! 





1 2 3 
Loose 
Bolt _ - ae 
Re Rawibolt 


Rawibcit 





5 6 
Rawibott Hook 
Projecting Atted Rawiboit 
Rawiboit = 
Pipe Clip 

















THE RAWLPLUG CO. LIMITED 
CROMWELL ROAD - LONDON : S.W.7 





THE ENGINEER July 25, 1958 


Where the need is for 
supply up to 660V-2000A 


-the choice & & KC 9 


should be 
indu switchgear 


Types ‘K’ and ‘KC’ Switchgear— 

readily adaptable for any factory layout 
—provide the best answer to the 

problem of industrial supply. Units 

are available in pedestal or cubicle 

” mounted afrangements and incorporate 

oil circuit-breakers suitable for direct-on 

motor starting and for use in 
conjunction with rotor starters for 
slip-ring motors. 


ALTERNATIVE CABLE 
BOX POSITIONS FOR 
TYPE ‘K’ UNITS 














Single mounting pedestal type K5 switch unit 








cet te INDUSTRIAL 

















SWITCHGEAR 


@ A | 
~ Kae 
R; ¢ KC for medium voltage service 








Pedestal mounted type ‘ K’ 


Ferguson Pailin wis. @gayaren 


An A.E.!. Company 
Head Office & Works: HR. OPENSHAW MANCHESTER 11, Telephone : DROyisden 1301 (Pte.Branch Ex) 

LONDON OFFICE : Bush House, Aldwych. W.C.2 BIRMINGHAM OFFICE : Windsor House, 656 Chester Road, Erdington, 23 GLASGOW OFFICE : Central Chambers, 109 Hope Street, C.2, 
REPRESENTED IN PRINCIPAL OVERSEAS TERRITORIES 
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TELEPHONE: PENDLETON 2857-8-9 BIRMINGHAM: ERDINGTON 6489 LOND 
TELEX 66-255 
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INTERMEDIATE STAND 
(Adjustable for height) 


TYPICAL ANCHORAGES 
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DISTINGTON ENGINEERING COMPANY 
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CONVENTIONAL STRUCTURE 
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NEW FESiLiER® 


Distington - Goodman 


a BELT CONVEYOR STRUCTURE 


(Patented ) 


— increases belt life 

— reduces installation costs 
— increases capacity 

— almost eliminates spillage 
— inexpensive 


The longitudinal members of this 
conveyor structure consist of 3” 
dia. steel ropes in tension. 

The connections at the ends 


ROPE STRUCTURE 
Baro, of each troughing idler shaft are 





178-0 sq: in. 
SORE SPT ID hinged. These basic features 
provide a resilient conveyor 


which is easy to stack, transport 


Greater conveying capacity 
obtainable by increased troughing 
under load 


and install — a conveyor in which 
impact damage to the belt as it 
passes over the idlers is greatly 
reduced. The belt is easy to 

train. The bottom belt is in 

full view and there need not be any 


concealed rubbing between belt and structure. 


LIMITED 
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No two dock installations can be the same, 
every job brings its special problems, 
a fresh challenge to skill and ingenuity. 
Head Wrightson approach each one with the 
experience of over sixty years in the design 
and construction of dock gates and equip- 
ment. From Head Wrightson’s Tees-side 
Works, completed gates are towed to sites 
all over the country and abroad or shipped in 
sections for assembly on the spot. These are 


the fruits of a comprehensive service from 


initial research to finished product, 


backed by all the resources of the 
Head Wrightson Companies. 


THE ENGINEER 


DOCK GATES 


of all shapes and sizes ! 


a pair of gates in pos tion 





a completed gate for the 55 ft. entrance of 
British Transport Commission Garston Dock, 
Liverpool, being launched from the dock wall 


TEESDALE IRON WORKS THORNABY-ON-TEES 
LONDON JOHANNESBURG TORONTO 


SYDNEY 


CALCUTTA 


13 


i 





WRIGHTSON TEESDALE LTD 
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For th BRISTOL BRITANNIA 





perfect welds are vital 


Few requirements in modern engineering are more 
exacting than those imposed on long-range aircraft 
such as the Bristol Britannia, with their arduous, 
non-stop operational schedules. Welds and castings 
in the aircraft are therefore subjected to rigorous 
tests in production by radiographic methods. For 
this vital scrutiny, Newton Victor industrial X-ray 
units are used. The Raymax 250 has been specially 
designed for industrial radiography either indoors or 
on open constructional sites, and in every branch of 
engineering where perfect welds are essential. Its use 
for the Bristol Britannia is one further demonstration 


of its reliability. 























The Newton Victor 
Raymax 250 positioned for 
examining an engine casting. 


NEWTON VICTOR X-RAY EQUIPMENT 
CHECKS THEIR INTEGRITY 





Newton Victor Limited X-Ray Sales Department of MVE @) 20) GEEN ea 411 44.0 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER 





132 LONG ACRE, LONDON, W.C.2. 
An A.E.I. Company v/x803 














semetammne naan pneenneee 


Leal 
“sen = amas 





me 


recone “he ea, 


—on 
* 





July 25, 1958 


THE ENGINEER 





Fugitive things, production targets. Excessive time out for regrinds 








f Or schedules calling for heavy cuts on hard steel can play havoc with 


> 
them. That's why we changed to ECLIPSE tool bits. Their H3 





speed steel laughs at tough going—they hold their edge 





a oS 
iP ao vi ; 
under the mdst severe conditions. ECLIPSE tool bits have certainly 


proved their worth in our shop. 





TOOL BITS 


Eclipse tool bits, tool bit hotders, and other tools are made by 
james Neill & Co (Sheffield) Ltd., and obtainable from all tool distributors 
ure 











PRESSURE GAUGES.. 


OF EVERY DESCRIPTION AND SIZE 





PRESSURE RANGE FROM 
5 - 20,000 Ibs per sq. inch 











Prompt Deliveries 
Highest Quality 


EAGLE & WRIGHTS (GAUGES) LTD. 
87 CARVER STREET 
BIRMINGHAM, 1 





Send For lilustrated Catalogue 


Telephone: Central 8196 





15 





BRITISH SPRINGS 
AND WASHERS 






WILLIAM 
FINUCANE 
"Rakeet 
p LTD. 
Sm AND. ARB. 
—_ zg 


ELGAR 3757/8/9 


16A, HILLSIDE, STONEBRIDGE 
PARK, LONDON, N.W.10 














BIBBY COUPLINGS 





THE WELLMAN BIBBY Co., Ltd., 


Parnell House, 25, Wilton Road, London, S.W. 
Telephone: ABBEY 1194 





STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 


SPECIALITIES 


Pit sees Pumping Stations, 
ower Staton. 


ese 
Bridgework and Riveted Work 
of all descriptions 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4, 





BENNETT & SAYER: 


ENGINEERS IRONFOUNDERS 
& GENERAL MILLWRIGHTS 





& 
SPECIALITY 


i i hinery to 
lastic brick mac 
tr all clays, any capacity 








NUNS FOUNDRY, NUNS STREET 
DERBY 











Telegrams : BENNETT & SAYER, DERBY 
Telephone : OFFICE and WORKS—-45546 
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WHERE QUALITY IS IMPORTANT... 


LANGLEY 


Corrosion Resistant 





NICKEL ALLOYS 


are unsurpassed 


Please ask for full details of the Langley range of Nickel 
Alloys for duties where reliability in 
service is essential 





LANGLEY ALLOYS LIMITED - LANGLEY - SLOUGH - BUCKS 
TELEPHONE : LANgley 432 (7 lines) 





“ Newallastic” bolts and studs have qualities 
which are absolutely unique. They have 
been tested by every known device, and have 
been proved to be stronger and more resistant 
to fatigue than bolts or studs made by the 
usual method. 


a 


POSSILPARK GLASGOW 
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Up to a maximum ingot weight of 195 tons. Supplied in 
all states of finish from ‘‘black forged” to finish machined. 
The illustration shows a Doxford type crankshaft 33 ft. 4 in. 
long, weighing 42 tons. 


STEEL CASTINGS 


Ruhrstahl foundry is noted for production of steel castings up to a 
nett weight of 245 tons after fettling and castings of the largest 
dimensions. These can be supplied part or finish machined. The 
15 ft. diameter carrier ring for a cement kiln, shown opposite, 
weighs 16 tons. 


IRON CASTINGS 


Castings up to 150 tons unit weight from grey cast 
iron to specific qualities are a feature of the plant. 
Machining to the degree required can be carried out. 
The casting opposite is a Steam Turbine Housing 
weighing 19 tons. 





DRUMMOND-ASQUITH (SALES) LTD. 
Sole Selling Agents for the British Isles ...... HALIFAX HOUSE. STRAND, LONDON W.C.2.’ 


A A» 
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THE STEEL 
COMPANY 
OF WALES 


VELINDRE 
WORKS 





The electrical distribution within 

the Velindre Works is controlled by 

Reyrolle 3:3-kV 150-MVA air-break 

circuit- breakers. 

Reyrolle also supplied the 33-kV 

1000-MVA outdoor small-oil-volume “44 


circuit-breakers controlling the 





incoming supply. 


Se 






. 


toes be 





Photographs by courtesy of The Steel Company 
of Wales and the South Woles Electricity Boord 
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CONSULTING ENGINEERS: McLELLAN & PARTNERS 


A. REYROLLE & CO. LTD * HEBBURN - COUNTY DURHAM - ENGLAND 
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SOLE CONCESSIONAIRES IN THE UNITED KINGDOM AND EIRE 


399-405 EDGWARE ROAD, LONDON W.2. 
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protected 
bearing 
H 
RIV Sealed Rigid Ball Bearings I 
incorporate Seals within the boundary j 
dimensions of standard bearings. | 


Full details of the unique features 
embodied in the design of these 
bearings are available from the } } 


Concessionaires. 








RIV Bearings are manufactured by 
RIV, Officine di Villar Perosa, S.p.A., 
Turin, Italy. 


Revolwo Ltd. 


TEL: PADDINGTON 4087.6-9 


Kariscol 
Prefabricated Steel-framed 


BUILDINGS 


score on all points 
@cosT 


The use of standardised inter- 
changeable units saves up to 20° 
in steel, and up to 50% in erection 
time compared with conventional 
steelwork. 


@SPEED 

The prefabricated steelwork for 
single or multiple-bay‘KARISCOL’ 
buildings can normally be erected 
inamatter of days on a previously 
prepared site. 


@FOUNDATIONS 

Foundation requirements are re- 
duced to a minimum (only two 
holding-down bolts to each unit). 


@LABOUR 

*KARISCOL' Buildings require no 
on-site riveting or welding, and 
can be erected by unskilled labour. 


@SIZE 

30ft. and 40ft. clear span 

(i2ft. or 15ft. to eaves) 

50ft. and 60ft. clear span. 

(I 5Sft. or 20ft. to eaves) 

75ft. and 100ft. clear span. 

(17 ft. din. or 20ft. to eaves) 
xtendible to any length in incre- 

ments of 12 ft. 6in. in single or 

multiple bays. 





BUS DEPOTS FACTORIES 
MACHINE SHOPS GARAGES 
STORES CANTEENS 
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hariscol 


The “KARISCOL” system of prefabricated steel-framed building is suitable for a wide range of 
purposes, and is used throughout the World for :- 


WAREHOUSES ASSEMBLY SHOPS” 
SOCIAL HALLS BARRACKS 
SHOWROOMS COLLIERY BUILDINGS 


and for many other purposes by 
ROAD AND RAIL TRANSPORT AUTHORITIES, MUNICIPALITIES, NATIONALISED 
INDUSTRIES AND GOVERNMENT DEPARTMENTS 





Interior of two-bay KARISCOL building for J. R. 

Bramah & Co. Ltd., Sheffield. 

Architects : Hadfield, Cowkwell & Dovidson. 

Moin Contractors: J. F. Finnegan & Co. 
(Sheffield) Ltd. 


*KARISCOL’ ana CRANES 


KARISCOL buildings can be supplied with gantries 
for electric or hand-operated cranes up to 5 tons, 
by means of specially designed supports as illustrated 





PERMANENT or TEMPORARY 
The patented KARISCOL system provides close 
approximation to conventional permanent structures, 
but the absence of riveting or welding permits easy 
dismantling with a consequent high recovery value. 
Please write for literature reference K 108 from 


THE 


LILLESHALL 
COMPANY LTD 


ST. GEORGES, OAKENGATES, SHROPSHIRE, ENGLAND, 
Telephone: OAKENGATES 120. 


Telegrams: ULLESHALL, OAKENGATES, 


ica 
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Two of twelve Mather & Platt boiler feed pumps installed in a C.E.G.B. 
Generating Station. They are arranged in six sets, each Comprising a pump 
for 100% duty and a single 100% standby unit. Each pump has a duty of 
900,000 Ib. of feed water per hour, at 270°F., 1960 lb./sq. in. delivery pressure, 
The pumps are driven by Mather & Platt 3,140 b.h.p. squirrel-cage induction 
motors at 3,000/2,970 r.p.m., direct-on started taking a low starting current. 


=" 
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PUMPING 
SETS 


for all industries 
and all services. 





Mather & Platt 


} 
LIMITED | 





PARK WORKS, MANCHESTER 10 


Telephone : COLlyhurst 2321. 
Telegrams : Mather, Manchester. 


The motors are closed air circuit ventilated, with water-cooled air coolers. ase 











For INCREASED DESIGN SCOPE, USE 
OF LIGHTER SECTION MATERIAL, HEAVY 
DUTY ASSEMBLY, FREEDOM FROM WEAR, 
CORROSION, STRIPPING & MOST OTHER 


THREAD TROUBLES 


You wut hae... 
HELI-COIL . HELI-NUT 


THREAD INSERTS. HIGH ENDURANCE NUTS 





SCREW THREAD ENGINEERING BY 
ARMSTRONG PATENTS CO. LTD., BEVERLEY, YORKSHIRE 








GUNMETAL BODY AND 
RENEWABLE DISC 


HYDRAULIC 


STOP VALVE 
FOR HIGH WORKING PRESSURES 


LARGER SIZES CAN GE RE-PACKED UNDER PRESSURE 
2000s: il 
MAXIMUM PRESSURE 
100°". > 
OR FLANGED. 


STUFFING BOX. 


SPINDLE 
SPINDLE 


BRONZE 


THREAD ON 


cee 
“ 
be 
z 
= 
oO 
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HALF INCH SIZE i 
% 
= 

TWO INCH SIZE 


SQUARE 
TENSILE 


QiMiaos 
HIGH 





ROBERT HARLOW & SON, LTD. 


HEATON NORRIS - STOCKPORT - CHESHIRE 
Telegrams: “ HARLOW, STOCKPORT”. Telephone No. : STOckport 3403/4/5 
LONDON OFFICE: 1@ NORFOLK STREET, LONDON, wW.C.2 
Telephone: COVent Garden 0315/6/7. Telegrams: ‘‘ Tubenpipe "—'Phone-London. 

3971 
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ower tor India’s expanding industry 


y 


CLARKE, CHAPMAN & CO. LTD. are installing two tri-drum boiler units in the new factory 
extensions of Messrs. Gwalior Rayon Silk Manufacturing (Wvg) Ltd. at Birlagram, Nagda, M.P. 
Two identical units are also being installed in the Birla Jute Manufacturing Company’s 
cement factory at Satna. These installations incorporate chain grate stokers for coal-firing, 
water-cooled front and side furnace walls, suspended arches, superheaters, 
economisers, mechanical draught plant and grit collectors. 





Evaporation: 50,000 Ibs. per hour. Steam pressure: 400 Ibs. per sq. in. Steam Temperature 770°F. 


CLARKE, CHAPMAN LONDON Dunster House, Mark Lane, E.C.3. 
& COMPANY LIMITED GLASGOW 116, Hope Street, Glasgow C.2. 


Victoria Works - Gateshead, 8 MANCHESTER 8, King Street, Manchester 2, 


Se eee 
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CONSTRUCTION CO. 17] 


jig boring 
with optical accuracy 


|e 
oy UNL ESEHH ANNA Lt 
Ege 


The pride of our machine shop 
is our Optical Jig Borer, which 
makes possible machinery limits 
as fine as + *000125 on most types 
of work. We look forward to 
receiving your enquiries for the 
igs and tools that require that 
ittie “extra” that is possible with 
plant of this nature. 


Armoury Close, Bordesiey Green, Birmingham 9 and at George Street West, Blackburn. 




















quality malleable castings BS’S309 
EASILY MACHINEABLE 


also 


SOFT GREY IRON CASTINGS 
for all trades 


STAFFORD STREET - 
SOUTHERN REPRESENTATIVE : 
G. P. SANDERSON, LTD. 
SANDERSON HOUSE, NORFOLK SQ. 
BRIGHTON 1. 
PHONE: HOVE 71329. 





Our metai is melted under strict metaliurgi- 
cal contro! in modern Rotary Furnaces and 
is annealed in up-to-date Satna coal 
furnaces ensuring perfect dependability. 


WALSALL: TEL: 3509 


LANCS. YORKS, CHESHIRE, 
SHROPSHIRE REPRESENTATIVE: 
MALCOLM P. ROWE, 

PRUDENTIAL BUILDINGS, ST. PETERS- 
GATE, STOCKPORT, CHESHIRE. 
PHONE: STOCKPORT 5512. 














Dust & Grit 
Collectors 


A new addition to the range of 
A. & O. dust and grit collectors. 





This photograph shows an Alldays & Onions grit 
arrester hood applied to an A. & O. hearth designed 
to meet the requirements of the Clean Air Act. 
There is also a grit arrester available for fitting to 
existing hearths. 


ALLDAYS 
& ONIONS 


LTD 


























GREAT WESTERN WORKS, BIRMINGHAM Ili. 
Phone: ViCtoria 2251-4 


LONDON OFFICE: 2, QUEEN ANNE’S GATE, WESTMINSTER, LONDON S.W.!. 
Phone: WHitehal! 1923-45 
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internationally Recognised 


ERMETO fittings are the internationally recognised 
means of coupling high pressure pipe lines. 
Enormous numbers are in use throughout the world, 
‘The joints are manufactured in seven different 
countries: the United-States of America, France, 
Germany, Sweden, Holland, Spain, and — last but 
not least — Great Britain. 

In this country the British Ermeto Corporation 
manufactures a range of fittings unequalled ~ 
by any other country. And the parts are regularly 
supplied in mild steel, stainless steel, brass, 

bronze and aluminium for all pipe sizes, standard 


and non-standard, up to 2” o.d. 


A wide range of valves is also available. 


Catalogues on request. 





« « OERMETO Rone 


a BRITISH ERMETO CORPORATION LTD 


Beacon Works, Hargrave Road, Maidenhead 
Teleph Maidenhead 5100 (10 lines 














We have modern piant 
and 100 years 
Experience which 
enables us to carry out 
a great variety of work 
and meet all needs. 














Well-equipped tool- te 
room for the 


Examples of general sheet metal work shown here comprise 
manufacture of the 


an Air Compressor Control Panel, a High Pressure Grease Dis- 
penser, and on the right, an Oil Tank used for the automatic necessary tools to your 
designs or our own. 





lubrication of commercial vehicles. 








Contractors to Admiralty, Ministry of Supply and G.P.O. 
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Rene MORO PE” MIRE 


me SR If you’re equipped for medium engineering, 
light precision work often presents what appears to be a costly problem. 
Raytron handle all facets and types of light engineering and precision work 
economically, in a minimum of time and with the maximum of efficiency. 
Raytron invite sub-contract work on any of the jobs you 
find too important to turn down yet too costly to tackle alone. 


It’s easy for us — It’s cheaper for you. 





; PRECISION ENGINEERS 
TPA ELPO STANHOPE WORKS, HIGH PATH, LONDON, S.W.19 


LIMITED 












qty 


@®RAYTRON LTD. 1S A SUBSIDIARY COMPANY OF RADI OVISOR 


ast. Sp” ‘9 





PARENT LIMITED 


# An association which enables the facture of pi mechanical and electronic eovipment assemblies. 












EES Builders of 
a2 WOITSEL RATLCARS 





Illustrated is a 3-Car Diesel Railcar Unit for service in the North Eastern Region 
of British Railways. 


METRO-CAMMELL are supplying 739 Diesel Railcars for British Railways 
Modernisation Plan, and have already delivered over 450. 





ETS aa ere nny emer ere mene uninentemenctmennteremanean 


METROPOLITAN-CAMMELL CARRIAGE & WAGON CO. LTD. 
HEAD OFFICE: SALTLEY - BIRMINGHAM, 8 
LONDON OFFICE: VICKERS HOUSE - BROADWAY « WESTMINSTER S.W.1 
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hoarse PLANT-SALE & HIRE F 
— ¥ 


> i AND SIDINGS i 


your 
industrial 
planning 


TRACTORS 


THOS. W. WARD LTD 
ALBION WORKS - SHEFFIELD 


London Office: Brettenham House: Lancaster Place «Strand W.C.2 


= ~~ 





} FACTORY PLANNING & INSTALLATION | 
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BRITISH ALUMINIUM 











FOR LIQUID OXYGEN TANKERS 


The outer casing of this insulated road tanker is constructed of British Aluminium 
plate and sections, welded by the Argonarc process. This lightweight construction 
improves the vehicle’s performance and cuts running costs. 
The tank was made by Blairs Ltd. for British 
Oxygen Gases Ltd., to carry liquid oxygen at a 


temperature of -180°C. 


@) The BRITISH ALUMINIUM Co Ltd 


NOR FOL K HOUSE S$ T SAM E36: S SOU AK E LONDON S W 


AP71 
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We design | 
and build YW = 





walkways, 
platforms & 


stairways |\ | 
ie 


G E 




















for en ; \ 
Ay 

: : wwe \) 

industrial 

and 

civil 


engineering 





Steelway products include : 

Fire Escapes, Open-Type Flooring, 
Gangways, Forged and tubular 
Handrail Standards, Patent 
““Prominedge”’ Stair Treads, 


Cast Iron Flooring, etc. etc. 





Illustrated catalogue supplied on request 


CTEELWAY 


WOLVERHAMPTON 


—— em 


QUEENSGATE WORKS, WOLVERHAMPTON 
Phone: 2/633 (2 lines) 

London Office : 25 Hanover Square, London W.1 
Phone: Mayfair 8783-8788 
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Smooth-running Efficiency... 
METALRAX 
merase age 


Gravity 
ROLLER 
CONVEYORS 


The simple, inexpensive 
answer to the need for 
trouble - free con g. 
METALRAX GRAVITY 
ROLLER CONVEYORS 
speed up the work and cut 
down on labour and costs. 

























A real investment in better 
methods you should cer- 
tainly learn all about. 
The current list, giving 
full details of sizes, 
straight sections, stan- 
dard bends, adjustable 
stands and all prices will 
convince you. Please 
send for it. 


JAMES OSCARD & CO. 


DEPT. E, 139 WHITTON ROAD, TWICKENHAM. TEL. POPESGROVE 5281 








“Cirscale 


With a scale length of 5 feet, bold figures and internal 
Mumination, this instrument can be read accurately at 

it plies fully with BSS 89/1954 
and combines ample power with high sensitivity. It is 
suitable for indicating Amps, Milliamps, Volts, R.P.M. or 
Frequency, or any value which may be converted into one 
of these. Single or double sided models available 





oe 


“CIRSCALE’ WORKS - BROADHEATH - ALTRINCHAM - CHESHIRE 
@nrs-+ 


THE RECORD ELECTRICAL CO. LID - 
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WEDGE GATE VALVES 
PARALLEL SLIDE VALVES 
GLOBE AND ANGLE STOP VALVES 
NON-RETURN VALVES 
ISOLATING VALVES 

REDUCING VALVES ! 
GLOBE AND ANGLE RELIEF VALVES 
AUTOMATIC EXHAUST RELIEF VALVES 
SURPLUS STEAM VALVES 
STEAM TRAPS AND SEPARATORS 
STEAM DRYERS 
EXPANSION JOINTS 


ALLEY & MACLELLA 


Telephone Worcester 3225-6 





N.1. 
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1. SILICONE RUBBER 
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Bridge Type 4-ton Friction Drop Hammer at Messrs. Kirkstall Forge Lid., Leeds 


cut costs with... 


Massey designs include : 
Steam and Compressed Air Hammers, Pneumatic Power Hammers, 


Friction Drop Hammers, Double-acting Steam and Compressed 





Massey Friction Drop Hammers, Bridge Type, are made in a 
range of sizes from 10 cwt. to 16 tons capacity and are 
capable of producing forgings of the most intricate design 

at high production speeds. Ease of control and adaptability, 
coupled with low operating and upkeep costs, make them the 
obvious choice for any general forge. 


OPENSHAW <: MANCHESTER -: ENGLAND 


Air Drop Hammers, Forging Presses, Trimming Presses, 


Tyre Fixing Rolls. 





SEY FE? 


MAKERS OF THE WORLD’S GREATEST RANGE OF FORGING PLANT 


“— 
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We supply COMPLETE STEAM POWER PLANTS of all outputs. For industrial 

enterprises we manufacture special types of turbines and boilers to comply with the 

Client’s specific requirements. More than half a century of experience backs the SKODA 

Works, the First Brno Engineering Works, etc., and guarantees the perfect workmanship 
and absolute reliability in operation. 


TECHNOEXPORT | 


Foreign Trade Corporation for Export of Complete Industrial Plants 
Praha 2, Vaclavské nam 56, CZECHOSLOVAKIA 
For information please contact: 


Embassy of the Czechoslovak Republic, Commercial Section, 6, Upper Belgrave Street, London, S.W.1. 
Tel : Sloane 1450 


ERAS eater sse scence terensccumeomesenpeter 
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New carbides put ‘ALLENITE® well ahead 
in the production race 


















Incorporating additions of special carbides of difficult-to- 
produce refractory metals, developed and processed by 
Edgar Allen’s in a newly erected factory specially equipped 
for the purpose, the ‘ Allenite’ Tungsten Carbide 

Tools and tips offer considerable advantage over previous 
tools of this type. These new compositions have greater 
resistance to abrasion, are harder without loss of 
ductility and are less liable to ‘ cratering.’ 

It is for this reason that ‘ Plowrake’ Tools for planing 


steel (especially interrupted surfaces on steel castings) are 


A 
e 
é 
f 
i 
& 


achieving such remarkable performances in the hands 
of users everywhere. 

There is a wide range of grades for various purposes, 
and our new production facilities enable us 


to offer quick deliveries. 


tin 


STAG ALLENITE carsive roots 


WRITE FOR FURTHER PARTICULARS TO: 


we i 


Edgar Allen ¢ Co Limited 


IMPERIAL STEEL WORKS. SHEFFIELD - $ 


To EDGAR ALLEN & CO. LTD. Er/ST39 
SHEFFIELD 9 


i 
i 
Please post data on the Stag Allenite tools to ! 
! 













MACHINERY 


60a HIGH STREET - 


BIRMINGHAM MIDLAND 5731 P.B.E. - CARDIFF 25471 
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PLANNED DISMANTLING 
REMOVAL — “rsepababaamen 
INSTALLATION AND 


/ 
Esweraspece OF 


! 
MACHINERY AND PLANT 
SS 


RA 













SE 


INSTALLATIONS LIMITED 


ACTON - LONDON - W3 ACORN 6044 P.B.E. 


* GLASGOW CITY 6597 - NEWCASTLE UPON TYNE 22336 

















This precision machining of a crankshaft 
is typical of the high standard of 
workmanship offered by Plowright. 


With craftsmen capable of working to a 
tolerance of -0005" and the facilities 

of modern engineering workshops, 
Plowright are able to undertake most 
types of machining and fabrication. 























| Eg ir, > wa Pe He 1 My I 
PLow a al lh il x 


ENGINEERS CHESTERFIELD 


TELEPHONE 7161 TELEGRAMS ‘PLOWRIGHT’ 


Lendon Office: 40 Broadway, $.W.!. Tel: Trefaigar 2104, 
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: * @ img ase ae 
“= The choice PAN GRINDING MILLS 
is often 
difficult 
REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 4 
OVER OR UNDER DRIVEN 
Smedley Brothers. I’ ™ 
May we pick the winner for you .. . Belper. Derbyshire. 
When choosing between Die Castings or Hot Pressings you can count on us : Bel 
der sgend, eubtaed advice! We make both HOT PRESSINGS in Brass, Bronze, Telephone: Belper 12 
Copper or Aluminium and GRAVITY DIE CASTINGS in Brass, Bronze or é 
Aluminium. The unique experience of our organisation...two separate yet : 
inter-related operations under one roof... will ensure that your choice is correct. ; ~ 
For a constant or phased supply of DIMENSIONALLY ACCURATE 
PARTS in Brass, Bronze, Copper or Aluminium—see us first! Our Technical 
Representatives are always at your service. 
BRASS PRESSINGS (LONDON) LTD. 
nN 
THE NON-FERROUS DIE CASTING CO. LTD. 
Non-Ferdica Works, North Circular Road, London, N.W.2. Tel: GLAdstone 6377 1732A 
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[> 2 re WELDED CENTRAL 
28 
> =P HEATING BOILERS 
Ow 
> == 
a = CHARLES McNEIL LIMITED 
Lu = KINNING PARK HYDRAULIC FORGE 
rc 570 SCOTLAND STREET, GLASGOW, 5.1. 
Grams: “McNeil, Glasgow” Phone: South 1131 y 
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STEI — 


NETTLE D—first choice for all applications where service 


conditions are severe. Nettle D has all the desirable pro- 









perties looked for in a super duty quality and is designed 
to give maximum service in furnace positions involving 


high sustai 
P10 RAE ACA gh sustained temperatures, 


severe slag attack, and abrasion. 
43% Alumina. 

Low in fluxing impurities. 
High Refractoriness. 

High under load strength. 
Low Porosity. 

High Bulk Density. 

Low After Contraction. 
High slagging resistance. 
High mechanical strength. 


The use of Nettle D in vital furnace 
positions means longer furnace life, 
fewer shutdowns and consequent 
greater output. 


Technical Data Sheet gladly sent on 


request. 


INTL LUH TAU P E 





Hilt HTH 


JOHN G. STEIN & CO. LTD. Bonnybridge, Scotland 


TEL.: BANKNOCK 255 (4 lines) 





to the glass 
industry, 
over fifty 
Linatex 
pumps are 
no optical 
illusion 


In the famous glassworks of 
Pilkington Brothers Limited, 
there are more pumps than 
weeks of the year. These 
Linatex pumps handle highly 
abrasive sand slurry and rouge. 
Being Linatex lined, they can 
operate for years on end with- 
out maintenance. A wonderful 
tribute to Linatex, who make 
the most abrasive-resistant, 
long-lasting pump in the world 


1 3-14" model A Rouge pumps. 

@ 4-2" Pumps and 1-1" pump on an experimental rig. 

rar anni ly RGANISATION 
4 45” Sand pwnps on grinders. HE 

A WORLD-WIDE SERVICE TO INDUSTRY 


wi WILKINSON RUBSER LINATEX LTD - CAMBERLEY - SURREY * Tel: Camberley 1595 Factories and Distributors throughout the World. 
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Photo by courtesy of 

Gee, Walker & Slater Ltd, 

to whom the equipment was on 
hire, and who subsequently 
purchased considerable quantities 
of Sykes Dewatering Equipment 


for use throughout the country. 
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In this excavation in compacted Thames 

gravel 28 Jetwells dewatered an average exceeding 
§0,000 gallons per hour for the whole period of 
the contract. Contractors who have had experience in 
excavating waterlogged ground should note the 
extremely steep batter of the sides, no timbering or 
other supporting materials whatever being used. 
The Sykes Jetwells operated at a depth of 25 ft. 

A small sump 6 ft deeper than the remainder of 
the excavation was dewatered by the small 
installation of four Jetwells shown. 


figures talk 


Robustness, efficiency and simplicity are important 
characteristics of Sykes Dewatering Equipment, 
with which contractors’ staffs can carry out extensive 
dewatering of open excavations and trenches without 
the need for constant supervision. 

May we send you further particulars? 
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DEWATERING EQUIPMENT 


HENRY SYKES LTD, Southwark Street, London, S.E.1. 


se Telephone : HOP 5231 (8 lines) Telegrams : Tripulse, Sedist, London 
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43%, Alumina. 

Low in fluxing impurities. 
High Refractoriness. 

High under load strength. 
Low Porosity. 

High Bulk Density. 

Low After Contraction. 
High slagging resistance. 
High mechanical strength. 


HULA UP 


AATLEAL EULA 







= 
2 
en 








July 25, 1958 


STEI 
a Deacon 


NETTLE D—first choice for all applications where service 
conditions are severe. Nettle D has all the desirable pro- 
perties looked for in a super duty quality and is designed 


to give maximum service in furnace positions involving 


high sustained temperatures, 


severe slag attack, and abrasion. 


The use of Nettle D in vital furnace 
positions means longer furnace life, 
fewer shutdowns and consequent 
greater output. 


Technical Data Sheet gladly sent on 


request, 


TEIN & CO. LTD. Bonnybridge, Scotland 


TEL.: BANKNOCK 255 (4 lines) 














to the glass 
industry, 
over fifty 
Linatex 
pumps are 
no optical 
illusion 


In the famous glassworks of 
Pilkington Brothers Limited, 
there are more pumps than 
weeks of the year. These 
Linatex pumps handle highly 
abrasive sand slurry and rouge. 
Being Linatex lined, they can 
operate for years on end with- 
out maintenance. A wonderful 
tribute to Linatex, who make 
the most abrasive-resistant, 
long-lasting pump in the world 


1 3-14" model A Rouge pumps. 


@ 4-2" Pumps and 1-1* pump on an experimental rig. 
$3 2-6" and 2-3" Sand pumps at Windle Sand Wash. 
4 4-5" Sand pumps on grinders. y I ‘HE 











ORGANISATION 


A WORLD-WIDE SERVICE TO INDUSTRY 


a> WILKINSON RUBBER LINATEX LTD + CAMBERLEY - SURREY * Tel: Camberley 1595 





Factories and Distributors throughout the World. 





aera a 2 EON RM 


July 25, 1958 THE ENGINEER 37 



























In this excavation in compacted Thames 

gravel 28 Jetwells dewatered an average exceeding 
§0,000 gallons per hour for the whole period of 
the contract. Contractors who have had experience in 
excavating waterlogged ground should note the 
extremely steep batter of the sides, no timbering or 
other supporting materials whatever being used. 
The Sykes Jetwells operated at a depth of 25 ft. 

A small sump 6 ft deeper than the remainder of 
the excavation was dewatered by the small 
installation of four Jetwells shown. 


figures talk 


Robustness, efficiency and simplicity are important 
characteristics of Sykes Dewatering Equipment, 
with which contractors’ staffs can carry out extensive 
dewatering of open excavations and trenches without 
the need for constant supervision. 

May we send you further particulars? 








Photo by courtesy of 

Gee, Walker & Slater Ltd, 
to whom the equipment was on 
ln anh na DEWATERING EQUIPMENT 
purchased considerable quantities 
of Sykes Dewatering Equipment 
HENRY SYKES LTD, Southwark Street, London, S.E.1. 


for use throughout the country. 





__ Telephone : HOP §231 (8 lines) Telegrams : Tripulse, Sedist, London 
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* Acid resisting 
x Light weight 
* High strength 


KEEGLAS 


Reinforced Plastics for Handling 
Corrosive liquors and fumes 


Both grades of Keeglas, viz. ‘E’ and ‘P” are 
suitable for working temperatures up to 100°C; 
grade ‘E’ is additionally suitable up to a 
maximum temperature of 130°C. 

Other special grades of Keeglas are available for 
specific duties and comprise combination resins, 
including furnane, together with alternative rein- 
forcing materials such as Terylene, Courtelle, 


Dynel, etc. 








Full details gladly supplied on request without obligation, 
KESTNER EVAPORATOR & ENGINEERING CO. LTD., 5 GROSVENOR GDNS., LONDON, S.W.!. 
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RHODES inoicarors — 


For Chemicals, Oils and cooling water 


are made in 
BRONZE CAST IRON 
MONEL INCONEL 
PURE NICKEL 
STAINLESS STEEL 
ANTIMONIAL LEAD 
NICKEL MOLYBDENUM 


ALL TYPES AVAILABLE WITH 
SCREWED OR FLANGED ENDS 
May we have your enquiries:— 


B. RHODES & SON LTD. 


a Type No. 408 for Cooling QUEEN STREET, ROMFORD, ESSEX 
ater or oil circuits, vertical, upward . . 











or downward and horizontal flow Telephone: ROMFORD 62333 & 62334 



















mn : 
we Bs eE Special axles, with pneumatic or solid rubber tyre 
. . . and wheel equipment, for all purposes orto speci- 
fication. 


RUBBER BY-PRODUCTS (WARWICKSHIRE) LTD. 


86, Holloway Head, Birmingham 1. 
Tel: MiDiand 3475 (5 lines) 











NO. 1 STATION AT TUARAN SHOWING THREE PUMPS 


FINCHLEY, LONDON, N.3. 





LEE-HOWL 


... IRRIGATION PUMPS 


POWERED BY 


BLACKSTONE 


DIESEL ENGINES... 





FOURTEEN PUMPS SUPPLIED TO... 


... For IRRIGATION PURPOSES 


LEE, HOWL & Co, Lt. 


London Office: 
;. Glasgow Office: 
375: CHLEY. LONDON, NG I IP I ON, S 1 AFFS. 160, HOPE STREET, C.2. 


TUARAN AND Papar Rice Areas, 
NortH Borneo 





TOTALLING 


4% MILLION 
GALLONS PER HOUR 
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is the key- 


This new super-economic boiler installation has 





produced excellent performance figures during 
the past twelve months. £20,000 nett 
saving has been effected. Outlet 
temperatures of 400°-4S0°F. 
with CO, up to 13% have 
been easily maintained. 
Nightingale Road Factory, 


Derby. Photograph by 
courtesy of Rolls Royce Ltd. 


NETHERTON, DUDLEY, WORCS. 


Telephone: Cradley Heath 66417. 


London Office: Bank Chambers, 329 High Holborn, W.C.1. 
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note.. 








Were Cosing our 
gone 


Satie THE BUT 
TO THE BOLT 





Forget about 
vibration and 
slackness—fit a 





Kolok Positive 
Lock Washer 
between each 
nut and bolt 








POSITIVE LOCK WASHER CO. LTD., 45 RENFREW STREET, GLASGOW 
Telephone: DOUglas 9292 

















The 
Niagara 
in 
action 


il til | i 


The 


PROOF 


OF A SCREEN 





Photo by courtesy of Tothill Press Led. 









IN IRON & STEEL 
UP TO Ii CWTS. 











“AWKWARD” 
MACHINING & 
GRINDING 


WELDING FABRICATING 
PROFILE FLAME CUTTING 
AND GENERAL PRESSWORK 











lies in its 
Here is a Niagara Vibratory Screen 
at work continuously delivering 
an accurately graded, clean, washed 
product exactly to specification. 
It is pleasing its owners by 
the quality of its output and by 
its economic costings. It is work- 


efficiency 


ing here on a large stationary 
plant, handling - gravel under 
water sprays, but, whatever the 
duty, the Niagara Vibratory 
Screen operates with the highest 
possible standard of grading 
efficiency. 


NIAGARA SCREENS 


(Gt. Britain) LTD. 
Straysfield Road, Clay Hill, Enfield, Middlesex 





Phone : 
ENFIELD 6622 
(4 lines) 
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DESIGNERS AND Y 
MANUFACTURERS OF 


HYDRAULIC 
EQUIPMENT 



















Drop Mitre Control Valve 
With Trip Gear 







Balanced ‘ Inline’ 
Stop Valve 





Spring Loaded Piston Type 

Relief Valves Control Valve 
Of exceptionally-robust construction, L.E.H. Valves are eminently 
suitable for the control of direct hydraulic power applications 
in heavy industry and wherever complete reliability under arduous 
conditions is of paramount importance. 


Drop Mitre 
Control Valve 


THE LEEDS ENGINEERING & HYDRAULIC CO. LTD. RODLEY, LEEDS. {:'srhore: ;?sdser, 235° 


¢ Es i ae uc Raa 2: eS TTY 


The controls of the Peckett Diesel 
Locomotive are easy to handle—no 
special manipulation of throttle or 
clutch is required for gear changing. 











































° The various control levers have 
been carefully grouped for 
maximum convenience and are 


duplicated on either side of the control desk. In conjunction with the 
extraordinary all-round vision from the fully-enclosed cab, this simplicity 
Lente hepiesestative: greatly minimizes fatigue and mental distraction, and ensures the fullest 
Ferguson & Palmer, 9 Victoria Street, Westminster $.W.1. output from driver and locomotive. 


PECKETT & SONS LIMITED, ATLAS LOCOMOTIVE WORKS, ST. GEORGE, BRISTOL 5. Tel: 65-5346. "Grams: “Peckett” Bristol 
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SPACEMAKERS 


Lansing Bagnall’s lead in Reach Trucks was 
first established 4 years ago by their introduction 
of the “Reach” principle to Great Britain. 
This 4-year lead in design, development and 
application is now further consolidated by 
their introduction of the the world’s finest 
range of Reach Trucks. 

Considerable savings of space, similar to those 
made throughout the world by the large num- 
bers of 2,5001b models, are now 
open to users handling loads of 
3,000 Ib and 4,500 Ib. 


SPACEMAKERS 

















MAXIMUM | OPERATOR'S 








MODEL | CAPACITY | POSITION 
FRES 225 2,500 1b. | STAND-ON 
FRER 230 3,000 Ib. RIDER 


















IF SPACE, OR 
THE LACK OF 
IT, IS YOUR 
PROBLEM, 
CONSULT US: 






2a pre | 













-10 Trund Road, 
of ere. 
BER. 4794 











a a ee 





Wherever you are the Zanogen Re-grinding Service is within convenient 
reach. Each Depot is equipped to handle the most modern machine knives 

and is backed by our long years of experience in the actual manufacture RAN. GE OF RFE, y: | CH TR 7, Cc. 

of all kinds of Machine Knives and Shear Blades. K. f+: 
Solve your re-grinding troubles by writing or telephoning your most 


W. FEARNEHOUGH LIMITED Lansing @ Bagnall — 


GARDEN STREET WORKS, SHEFFIELD, | Tehisaenat’ teehee tik. Seca tic, Beek 
Established 1832 ALSO AT BIRMINGHAM, CARDIFF, WARRINGTON, GLASGOW, LONDON, TORONFO AND ZURICH. 
SPACEMAKERS TO WORLD INDUSTRY 


sce SRA 














SPECIAL PURPOSE 


SHOT BLAST EQUIPMENT 


A TYPICAL EXAMPLE IS TO BE SEEN 
IN THE PHOTOGRAPH, WHICH SHOWS AN 
AIRLESS PLANT WITH A_ SINGLE 
IMPELLOR CLEANING TWO TUBES 
SIMULTANEOUSLY. THE TUBES ARE 
ROTATED AND TRAVERSED BY ROLLERS. 
THE PLANT IS SUITABLE FOR TUBES 
FROM 2ins. DIA. TO I0Oins. DIA. 


RATE OF CLEANING 20 SQ.FT./MIN. 
LET US QUOTE FOR YOUR SPECIAL REQ™: 


J. W. JACKMAN & CO. LTD. 


VULCAN WORKS : BLACKFRIARS ROAD, MANCHESTER 3 
TELEPHONE: DEANSGATE 4648-9. TELEGRAMS: BLAST, MANCHESTER 











Photograph by kind permission of Weldless Steel Tube Co. Ltd., Wednesfield. 























The Engineer 


BUYERS 
GUIDE 


Now Available 











CONTENTS 
Associations, Institutions and 
Societies connected with the 
Engineering Industry. 


Address Section. 
U.K. Agents for Foreign Firms. 
Trade Names. 


Buyers Guide. 
32,000 Suppliers’ entries under 
2,300 product headings. 


Forthcoming Engineering & 
industrial Exhibitions. 


a 





One free copy has been sent to every 
postal subscriber to ‘THE ENGI- 
NEER ’ and every regular reader who 
buys his copy from a newsagent. 

A copy has also been sent to each 
advertiser in ‘THE ENGINEER ’ and 
the BUYERS GUIDE itself. 





Additional copies obtainable at 
7/6 each (plus postage 1/9) 


from :— 
The Manager— 
THE ENGINEER 


28, ESSEX STREET, STRAND, 
LONDON, W.C.2 
+ CENtral 6565 
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they go to Town... 





at The Park Gate Iron & Steel Co Ltd 


In the Maintenance Shop a Town C.E.l. Heavy Radial Drilling 

Machine is kept busy on a great variety of work, in this case 

drilling a 3” hole in a Blooming Mill Manipulator Head. Park Gate 
are very satisfied with their ‘«‘ Town ”’ radials. 





% 
FRED 





Makers of high class Drilling Machines for 55 years 


" TOWN & SONS LTD 


HALIFAX - YORKS 








Write for leaflets on the complete TOWN range of machines. 


TIO. 




















SHEET METAL WORK & ENGINEERING 
FOR "EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as those whose demand is for 


quantity production. 


*AUTOMOBILE 


Body panels, wings, cabs, silencers, 
petrol tanks, etc., etc. 


*ELECTRONICS *AIRCRAFT 


Main control cabinets, instrument 
panels and boxes, receiver chassis, 
etc. 








Fuel tanks, elevators, tail planes, 
pressings, fabrications in all metals. 








Our Sheet Metal Working Plant includes: 


Presses u 


to 200 tons, Guillotines, Wiring Machines, Press Brakes, 


Benders, Riveting and all types of Welding and General Engineering Plant. 





LONDON, N.17 


Telephone: TOTtenham 2257-8-9 


WEST ROAD, TOTTENHAM, 
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and above all... precision! 


the men on the floor to every stage of machining 
and finishing. At George Ellison. Limited it 

has become an attitude of mind which ensures 

that you will get many years of 

unfailing service from your ‘‘Ellison’’ Switchgear. 


Modern production techniques at George Ellison 
Limited are based on a traditional belief in 
precision. It is seen in such machines as this 
modern Jig Borer which operates in its own 
air-conditioned room, and in the care given by 


Continuing a Tradition - 


BIRMINGHAM ENGLAND | 


= 











WARNE, 
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and quality 


IT’S SERVICE THAT COUNT 


A 


The days of “take it or leave it” are over, thank goodness! But such an 
attitude to the customer never did find a place in the Warne-Wright scheme, for 
service and quality have been cornerstones of the Warne-Wright set-up from 

the very word “go”. They have the personnel, the right personnel, to provide 
the right kind of service and the plant and resources to ensure that quality, 
Warne-Wright quality, is reflected in everything they make. You see it in their 
drop forgings, precision-turned parts and presswork, black and ‘bright 

bolts and nuts, high tensile bolts and nuts, spanners and wrenches and all 

the other Warne-Wright lines. You're looking for that kind of service? 

You'll find it at Warne-Wright. 


WRIGHT & ROWLAND LTD 


ROeeLey STREET BIRMINGHAM 


9 


RUBE En Svea age Ry 





a ee Ee. Are these hands helping you? 
m JAYLOR- | | | 
. | Biale):txe). 


ao 





The certain remedy for any paint failure lies in the capable 
hands of the technical experts who form the nucleus of our 
research division. Pinchin Johnson research laboratories provide 
a unique service to industry, devoting their attention solely to 
the creation of the best type of finish for every purpose. The 
P.J. technical representative is your direct contact with this 
unique service. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 
BELFAST « BIRMINGHAM * BOOTLE « BRIGHTON ~- BRISTOL ~*~ GLASGOW 
LEEDS « MANCHESTER NEWCASTLE-ON-TYNE + SOUTHAMPTON 





ENGRAVER - 
MILLER 





TAYLOR, TAYLOR & HOBSON LTD., LEICESTER, ENGLAND ' 














THE ENGINEER July 25, 1958 


‘CORTITE’ 
SPECIAL PROCESS IRONS 


Cortite Irons give DENSITY and PRESSURE TIGHTNESS, coupled with HIGH STRENGTH and GOOD 
MACHINABILITY IN ALL SECTIONS OF THE CASTING in spite of extreme variation of thickness 














Coefficient The equivalent British 


of Thermal piace | FATIGUE Bs American Standards) oan 





GRAVITY Linear x 10° | Ibs. sq. ee inch | Tons sq. inch | B.S.S. “a > wal A.S.T.M. as per prone 
0—600°C. | "1986 | 
7 








i 


! ae ee r 25-30 1/10 














70 6 | 1 + | oe 1/10 
Lagi 


9-0 20 | 40 1/8 








23 | i/8 


26 1/8-3/16 





1/10 


1/10-1/8 


1/8 





1/8 


1/8-3/16 





be | Stes Fs! 4 1/10 


| - a | 10 

















Casting HEAT TREATMENT 
TYPICAL APPLICATIONS i (optional) 








Gear — Light Valves, Gears, Electrical Components, Bogie Wheels, etc. ; in fact, wherever a soft grey iron is 
called for. 
Valve Bodies, Gates, Covers, Medium Machine Bedplates, Chucks, Gears, and Housings ; Cylinder Liners, Blocks, 
and Manifolds. An medium size fe high-pressure castings. 

fediciahiiahabisiaiasiongiic a2 Se i 5 re \) For improved strength and toughness oil-quench 
Turbine Casings, Condenser Bodies, Tyre Moulds, Marking-off Plates, Propellers, Flywheels, oes Bodies, Pistons, at 850° C and cemper at 300°. “foc C to remove 
_ Large High-pressure Valves, Steam Chests, Biological Shields, Gears, Large Mechine Bedp ks, etc. quenching stresses Grades C and B only. 


“a wm Cen, Goes tll, Str Len nie Sein om | 


Diesel and Compressor Bodies (handling high-pressure ammonia and Freon gas), ears Valves, Oil Well 
Castings, Siush Pumps, Gears, Machine Tool Components, Rocking Links, Highly Stressed Hydraulic Castings, 
Wiech and Winding Drums, Rolls, etc. 


For stress relief heat slowly to 450°-500° C. 
tea siciesensnditonesams tania . - — Hold at this temperature for one hour per inch of 
| Section. Coo! slowly. 








Crankshafts, Camshafts, Mixershafts, Dies, Rolls, Atomic Engineering Pressure Vessels, Shields, and Casings ; t For high h tensile and machinability can be held at 


Brake Drums, High-pressure and High Strength Castings. ° C, for six hours plus one hour for each 
inch of thickness. 





intermittent Heat and Severe Thermal Shock, Chills, Ingot Moulds, Slag Pots, Annealing Glass Moulds, Fire Doors, 
Casings. , Pig Moulds, Melting Pots, etc. 


High Duty Castings for use at temperatures up to 550° C, High-pressure Valves, Superheater Headers, Glass 
Moulds, « etc. 


Castings working at temperatures up to 900° C, Valves, Fire Bars, Annealing Boxes, Furnace Parts. These castings 
are ttle at room temperature. 


was Chute Liners, Crane Wheels, Mill Wheels and Blades, Mixing Pans, Gears: Easily machinabie. 1 ae be Leo at 850° C and tempered 
at ~500° C. 





Mixer Blades, Wheels and Pans, Die Blocks, Cams, Gears, Liners, Rolls. High’ strength coupled with abrasion f For a hardness castings, to improve machin- 
resistance. ability hold at 300°-350° C, for six hours plus one 
hour for each inch of thickness. 


WRA 





ct Concentrated acid-resistant Pumps, Valves, etc. - 


———— — eeenceeaeneneneass emetic 


a c2 Alkali-resistant Pumps, Valves, Caustic Pots, Evaporators, etc. 























New Alloys and Metallurgical Techniques employed in the process of producing these irons ensure con- 
sistent results, so that designers may rely upon the accuracy of the technical information given on the chart 











READING 8165 READING, BERKS. 
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| IN ‘CORTITE’ IRON 


GEAR DRUM—GRADE E 
These teeth must be cast true. They are 
not machined and must mesh perfectly. 








PUMP CASTING—GRADE D.— 


(For Hayward, Tyler & Co., Ltd., 
Luton). 


This 53 cwt. Vertical Compound Oil 
Cargo Pump is for use in tankers and 
handles 750 t.p.h. of oil. It is tested at 
350 Ib. p.s.i. for a working pressure of 
200 Ib. p.s.i. 


All the cores and the mould are made by 
the CO, process, which gives an excellent 
finish and ensures that the dimensions 
of cored holes are exact. 


CORTS THROTTLE VALVE— 
GRADE Cc. 





COMPRESSOR CYLINDER FOR 
REFRIGERATION EQUIPMENT— 
GRADE 8.—(For Lightfoot Refri- 
geration, Ltd., Wembley). 


This 154 cwt. six-cylinder freon com- 
pressor casting must be completely 
flawless. The cylinders and crankcase, 



















which are cast in one piece to ensure 
perfect alignment, are subject to 
hydraulic tests of 300 and 600 Ib. p.s.i. 
respectively and gas tests of 250 Ib. p.s.i. 











MIXERSHAFT — GRADE A. 
—(For Winkworth Machinery, 
Ltd., Staines). 

This Casting must be very strong, 


and 100% sound, to withstand CORTS DOUBLE GATE VALVE— 





severe Torque, replacing a steel GRADE HR.2 
casting. For use in hot gas main at temperatures 
of 550°-600° C. 








BEDPLATE FOR GEAR CUTTING MACHINE—GRADE C.—(For W. E. Sykes, Ltd., ~~ 
Staines). 

This 3-ton, 12ft. long bedplate casting is only gin. thick and requires a very accurate mould and 
core, which, again, is achieved by the use of CO, process. Over 50 cores are needed to produce 
the intricate internal chambers. 











ROBERT CORT & SON 


IRONFOUNDERS READING, BERKS. 


i] 
tf 
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Each of these EH 241 Air Compressors delivers 330 cu. ft. free air per minute 


MARSTON VALLEY FLETTONS ARE SANDBLAST - FINISHED 
WITH ‘‘BROOMWADE’’ COMPRESSED AIR 


A battery of seven ““ BROOMWADE ” EH 241 Stationary Air Compressors is used 
for sandblast-finishing many of the Fletton bricks made at the Ridgmont works of 
the Marston Valley Brick Co. Ltd. 

“ BROOMWADE ” Stationary Air Compressors help to make many famous products. 
They are renowned for RELIABILITY. Simple design, slow speeds and adequate 
cooling ensure high efficiency, while constant research and development steadily 


improve performance. 


*“BROOMWADE’’ 


AIR COMPRESSORS & PNEUMATIC TOOLS 


Your Best Investment 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe 1630 (10 lines). Telegrams: “Broom”, High Wycombe, Telex. 
578 SAS 
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now, after years of intensive 
research, Robertson Thain 
announce a time-tested 


protected metal in a 
range of attractive 
colours 





GREY 





GREEN 
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MANGANESE BRONZE CASTINGS 
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We have a reputation for Man- 
ganese Bronze and Aluminium 
Bronze Castings. Can we help 
you? We offer you a complete 
Non-Ferrous Foundry Service. 
Sand Castings, Chill Cast Phosphor 
Bronze and Gunmetal Bars, 
Patternmaking, etc. 


JT. PRICEs Co.) br. 


NEWCASTLE-UNDER -LYME- STAFFS 


"Phone & Grams: Newcastle Staffs. 5231! (3 lines). 














The largest Grab Hopper Dredge 
in world-wide service to-day 






















and, as you might expect, it was built by Lobnitz 

of Renfrew. A twin screw Grab Hopper Dredge powered by 
Diesel engines, the four Grab Cranes are electrically opera- a 
ted. The dredge was recently delivered to the Mersey Docks 
and Harbour Board. 

Harbour Authorities all over the world re- 
spect the high efficiency of Lobnitz craftsman- 
ship, and avail themselves of this Clydeside 
firm’s wide technical experience. 





LOBNITZ & CO., LTD., RENFREW, SCOTLAND’ RENfrew 2216 
LONDON OFFICE: 55/61 MOORGATE E.C.2. MONarch 5101 














MATTHEW HALL - {he 


GROUP OF COMPANIES ~ 


























RIGIDITY— 
with complex shapes— 
LEY’S ‘Black Heart" free-machining malleable iron offers 
considerable latitude to the designer, for the metal can be 
cast into practically any desired form, and be placed exactly 
where needed to meet mechanical requirements, at the same 
time providing the greatest rigidity. 
The housing shown here makes excellent use of Ley’s ‘ Black 
Heart’ malleable iron in providing this rigidity, so necessary 
in a rear axle application, combined with an inherent damping conducive to 
quiet running. In addition, the casting has great toughness and resistance 
to shock. 
“Lepaz ' pearlitic, another Ley’s malleable, combines still greater mechanical strength with 
easy machining. It readily to subsequent heat-treatment (including induction 
heating) which will provide mechanical properties within a wide range of requirements. 
A typical high duty specification met by heat-treated ‘Lepaz’ is as follows : 


U.T.S. p.s.i. YIELD p.s.i. B.H.N. Range 
000 60,000 197-255 


79 





LEY’S MALLEABLE CASTINGS CO. LTD., DERBY - TELEPHONE: DERBY 4567! 
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BOGIE TOPS 


Examples of another 


of the many uses 


1-4 3-7. Vou ne) a arere)\ (0) -1=5 8 = 














Wm. Jessop & Sons Ltd. Bogie is 15’ long by 
5 wide topped by 64” of Refractory Concrete 


Atlas Steel Foundry. Bogie for mould drying stove, topped with 
Refractory Concrete. Bogie is 25° long and 10’ wide, the topping being 
6” thick. The door shown is lined with Ciment Fondu insulating concrete 








—Because its monolithic construction 
eliminates troubles due to displacement of bricks 
— It will withstand severe thermal 

shock without spalling 


—It is ready for use and of great 
strength and hardness in 24 hours 


—It has no appreciable drying shrinkage or 
after-contraction 







—It is stable under load up to 1300°C. (2400°F.) 












Crossley Bros. Ltd. Bogie for gas-fired annealing oven operate 


Bogie used at large Northern Foundry, in gas-fired tunnel oven, 
ing at 650°C. The door is also lined with Refractory Concrete 


for annealing malleable iron at 1050°C, Bogie is 7’ x 7’ and the 
Refractory Concrete decking is 12” thick. 


REFRACTORY CONCRETE 
the adaptable Refractory material made 
with crushed firebrick and CIMENT FONDU 


CIMENT 
FONDU 


Ciment Fondu is manuf 


‘ LAFARGE ALUMINOUS CEMENT “COMPANY LIMITED 


73, BROOK STREET, LONDON, W.1. Telephone: MAYFAIR 8546 
You are invited to write for further details and photographic examples 


The Cement: for Induttry 


FOR SPEED - STRENGTH 
RESISTANCE * REFRACTORINESS 


AP 3.1306 
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CORONA 


GENERAL PURPOSE 
UPRIGHT DRILLING MACHINES 


* 


THREE SIZES 
21” —25" —28” Swing 
13°—1}"—2” Drill Capacity 


Box Column and Round Column 
Models in each size 


Nine Spindle Speeds 
Variable Automatic Feed 


Box Column Models supplied in 
Gang Drill Form 





FREDK. POLLARD & CO. LTD., 


Telephone Telegrams 
Leicester CORONA WORKS, LEICESTER “Corona” 
67534 (5 lines) Leicester 


ENGLAND 


LONDON OFFICE: Coastal Chambers, 15 Elizabeth St., Buckingham Palace Road, S.W.1 
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MANUFACTURING AND DESIGN OF 
MACHINERY FOR:— 
TEXTILE— INCLUDING PLASTIC 
COATING PROCESS, 
GAS & COAL BOARDS, 
FROZEN FOOD 
INDUSTRIES 
PHONE 2009 
SUB-CONTRACTING 
— UNDERTAKEN — 
MACHINING & ASSEMBLY 
TURNING TO 20’ LG. x 3’ 6” DIA. 
FABRICATIONS TO FIVE TONS 

























10 TON 
ROLLER TURNTABLE 

















NO OTHER PREYSES CAN COMPETE WiTH THEM 
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Wellman Steelworks Plant 
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One of two Wellman 
20-ton Vertical Ingot 
Charging Machine 
installed at the new 
Lackenby Works of 
Messrs. Dorman Long 
(Steel) Ltd 


we ie 


ra wf its a t 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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The relative merits of air-break or oil-immersed 
switchgear can be argued to and fro and up and down 
—and often are. Each has its field of usefulness 
some advantageous over the other . . . often, from a 
technical point of view, the points are pretty evenly 
balanced. And so we make both types. Oil-immersed 
up to 11 kV and soo MVA rupturing capacity. Air- 
break — up to 600 volts and 3000 amps. Both types 
benefit from our own testing facilities at Chelmsford. 
In one of the most up-to-date A.S.T.A. stations in 


the country we can measure and record exactly what 








happens inside a circuit breaker on short-circuit 
conditions up to 390 MVA at 11,000 volts. Equipment 
in every way typical of a company with a long 


history in electrical affairs — 


(rompton Parkinson 


temeveD 
MEMBER OF ATOMIC POWER CONSTRUCTIONS LTD. 
One of the five British nuclear energy groups 


MAKERS OF ELECTRIC MOTORS OF ALL KINDS INSTRUMENTS 
ALTERNATORS & GENERATORS - SWITCHGEAR « B.E.T. TRANSFORMERS 
CABLES + CEILING FANS + LAMPS 
LIGHTING EQUIPMENT + BATTERIES 
STUD WELDING EQUIPMENT 
TRACTION EQUIPMENT 





CROMPTON PARKINSON LIMITED, CROMPTON HOUSE, ALDWYCH, LONDON, W.C.2 
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How to select 
the right alloy 


-»» FOR HIGH STRENGTH 


When mechanical strength combined with corrosion-resistance are 
required, the most suitable material is often one of the wrought high- 
nickel alloys. Many of these can be heat-treated to give mechanical 
properties comparable with those of many alloy steels. 

_*K’ MONEL for instance, can be heat-treated to give a tensile strength 
of 75 tons/sq. in. and a DPN hardness as high as 340. The outstanding 
strength and hardness of ‘kK’ MONEL have led to its wide acceptance 
for parts such as pump shafts which often operate under severe mech- 
anical stress in corrosive conditions. 

The fact that ‘K’ MONEL is non-magnetic has led to its use for high 
strength bolts, rivets, etc., in airframe assemblies where although the 
strength of alloy steel is required, it is also essential to avoid inter- 


*K’ MONEL snap hook for pilots and observers ference with delicate instruments. 
parachute sets. 
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A selection of ‘kK’ MONEL bolts and rivets used in various parts of aifcraft, 


A non-magnetic Anchor Chain link made of ‘K’ MONEL. 


css cael ALIS 





WIGGIN KNOW NICKEL ALLOYS 


*K* MONEL is a registered trade mark. 


aw WN RL KR 


Resist high and Resist Protect product Provide electrical Resist Transfer Provide Provide spring 
low temperatures corrosion purity properties wear heat workability properties 
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PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 


CAN 4244/5/6 
Telegrams: “ Wilmaket, Nordo, London” 














HAMMERED OR 
HYDRAULIC PRESSED 








IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 








* 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 





























JOSHUA HEAP €C°L" 





ASHTON-UNDER-LYNE, ENGLAND 





with Patent Tangential Die Heads 


A general purpose machine, capable of handling a wide variety of Pipe and 
Bolt work at a very low die cost. Tangential Die Head with quick opening 
"and closing device, \ . . no nuts to unscrew, 

Life of Tangential Dies 15 to 20 times that of ordinary Dies. 

Capacity from jin. to 4in. B.S.P. of in. to 2in. Bolts. 





























NO. 4 UNIVERSAL 
MILLING MACHINE 




















SENO FOR LEAFLETS 


giving specifications and full technical 
information of 
RICHMOND MILLING 
& DRILLING MACHINES 
MIDGLEY & SUTCLIFFE LTD. 

Works, LEEDS 10, 


Tel: LEEDS 7663213 


speed work to critical 
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The photograph shows a Richmond 
No. 4 Universal Milling Machine 
fitted with Universal Milling head 
in use at the Halifax Tool Co. Ltd. 


This machine is all-geared for high 


limits. 









H.B. 3/12 Radial 
Driltin, 














Dash it all—I’ve fairly 
peppered the brute 
and every shot bounces off! 


Perhaps a twenty-five pounder 
is called for. 
‘ 


Doubt whether 
that would do either. 
Haven’t you noticed... 


By jove! Seamless steel. 


Not a weld or 
a weak spot anywhere! 
Quite. Let’s creep quietly away, 
old man, before it notices us. 














Chesterfield 
Tubes 


THE CHESTERFIELD TUBE COMPANY LIMITED - 
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The marine boiler drum 
illustrated was machined 
externally to form tube and 
wrapper plates and pads. 

It is 14 ft. 6 ins long and 
has an internal diameter 
of 30 ins. Tubes of this 
calibre we take in our 
stride; in fact, we're game 


for any size you want. 


8.8 Bie £2 Oe. Ot rue @) crour 


CHESTERFIELD - ENGLAND 


ERC 50 
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Britain biggest Crane .. 
CLYDE-BOOTH 200 TONS GOLIATH 


este 





Shown lifting concrete test blocks representing the maximum working load of 
200 tons, this Goliath was built by Clyde Crane & Booth Ltd., for the 
erection of Bradwell Nuclear Power Station. Taking into account the lifting 
capacity and overall dimensions, it is believed to be the largest of its 


type in operation in this country and probably the world. The Booth Goliath showing Nelsons 
Column on the same scale. Clearance from 
rail level to underside of bridge is 140’. 

Distance between rail centres 178’. 


CLYDE CRANE & BOOTH LIMITED 


re’ 
incorporating 
Clyde Crane & Engineering Co., Joseph Booth & Bros., 
Union Crane Works, RODLEY, Leeds. 


MOSSEND, Lanarkshire. 
Phone: Holytown 412 (6 lines) Grams: ‘Clyde’ Motherwell Phone: Pudsey 3168 (6 lines) Grams: ‘Cranes’ Rodley 
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Only ss Kk. i can offer such 


a wide selection of British made bearings 


Sere) In the single row angular contact ball 

aie j bearing, the line joining the ball contact 
points forms an acute angle with the bearing 
axis. Bearings of this type are therefore 
particularly suitable for carrying both radial 
and heavy axial loads, being used in con- 
junction with a similar bearing dealing with 
axial forces in the reverse direction. 





















The problem of which type of bearing to 

use under given design conditions can be 
readily solved by utilising the immense fund 
of technical knowledge which is freely 
available to you from S&#{SiF. The Skefko 
Ball Bearing Co. Ltd., the only British 
manufacturer of all four basic types of ball 
and roller bearing, can offer advice which is 
completely unbiassed by manufacturing 
considerations. 


























Top bearing for vertical electric motor 





THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: 
BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 


ot 
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WORKS TRAINING IN SANDWICH COURSES 


There has just been issued by the Institution of Elec- 
trical Engineers a report on the “ Education and Training 
of Student Apprentices in Electrical Engineering.” By 
student apprentices the Institution means young men 
undergoing “‘ a closely integrated course, generally lasting 
for five years, of theoretical study at a college, coupled 
with industrial training in manufacture or with an operat- 
ing concern,” effectively, that is, a “ sandwich” course and 
more particularly a course of a character leading to the 
award of a “ Dip. Tech.” A student apprentice aims, that 
is, to become a fully qualified professidnal engineer. The 
issue of this report follows up that of a similar document 
entitled the “‘ Training of Graduates,” in January, 1957, 
which related to practical training following upon the suc- 
cessful completion of a degree course at a university. As, 
however, the present report relates to a course in which 
theoretical studies are closely integrated with practical train- 
ing it enters more deeply than did the former report into the 
nature of the college syllabus. Perhaps as a corollary 
it is less definite in its recommendations about the nature 
of the works training though the general idea expressed 
is the same, that the student should first obtain basic and 
general experience of how things are made and what 
materials are used, and gradually work through to 
** directed objective training ” in the last eighteen months 
of the course, meaning specialisation upon the field of 
endeavour which the student has chosen. 

The document arouses in the mind much the same 
speculations that were aroused by the previous report. 
It is obvious that as budding professional engineers need 
to spend longer periods over their academic training if 
they are to reach adequate standards then, unless the 
total training period is to become intolerably long, the 
practical part of the training must be condensed. Our 
fathers spent four or five years going through the works : 
our sons must acquire this practical experience in two 
years or even less. This change has necessarily led toa 
demand for more consciously planned works training ; 
and conscious planning, very naturally, has led engineers 
interested in education to ask pertinently, amongst other 
questions, whether some of the works training, tradi- 
tionally based upon the idea that an engineer must acquire 
a degree of handicraft skill, is really as essential as it has 
been held to be. Certainly, the trend is well away from 
that conception. The modern aim, to quote from the 
document before us, is “ not to make the trainee a pro- 
ficient craftsman, but to give him a working knowledge of 
the tools, materials and processes commonly employed in 
engineering.” Yet the time to be spent on acquiring this 
‘“ basic ” experience, at nine to twelve months, and the 
suggestion that some at least of it should be acquired in 
an apprentices’ training workshop suggest that the actual 
training given often accords more closely with tradition 
than with the stated aim! The question does seriously 
need asking, in these days, to what degree do professional 
engineers, other than those intending to specialise on 
production, really need to acquire any degree at all of 


handicraft skill ? The major factor in works training is 
to acquire an understanding of the whole organisation 
and working of an industrial concern, of the psychology 
of those who work there, and of the kinds of engineering 
limitations there are upon what can and cannot be done 
there. Of course, it may be that only through the actual 
acquirement of some handicraft skill can a true apprecia- 
tion of a works atmosphere be obtained. That is a 
question open to debate. But the chief future contribu- 
tion of a professional engineer will lie in the application 
of his brains to engineering problems and it is the limita- 
tions imposed by machines rather than. by handicraft 
skills which influence what engineers can or cannot do. 
Another question that needs still to be decided is as to 
how far specialisation should be pushed in the final 
months of the course. But that, very possibly, is some- 
thing which the student to a large extent decides for 
himself through his interests becoming increasingly con- 
centrated towards a particular field. 

The report also arouses discussion of certain ancillary 
questions. As the Dip. Tech. courses develop and as the 
numbers of engineering undergraduates at universities 
increase, as they are planned to increase, how is room 
going to be found for the larger number of trainees coming 
forward ? The larger firms able to offer a sufficjently 
varied industrial experience clearly feel that a limit is 
being approached. Some of them, we understand, have 
already up to 25 per cent of apprentices amongst those 
employed in the shops. Is it possible to contemplate 
pushing that figure even higher ? The alternative is to 
organise groups of firms, each specialised in product, to 
agree to provide for students, jointly, the necessary wide 
experience. One such group scheme is operating in 
Scotland. But we rather wonder how satisfactory such 
schemes are. For where do the students’ roots go down ? 
An advantage a university graduate has over the “* sand- 
wich” man is that he spends two or more years con- 
tinuously in a works. He comes thereby to associate 
himself intimately with the works and to acquire a special 
loyalty towards and understanding of it. No such loyalty 
can possibly be acquired by a sandwich student if each 
of his periods in the works is spent with a different firm. 
We hold the Institution wise in such circumstances to 
advise that one of these firms should be his sponsor 
throughout, even if it cannot provide the whole training 
itself. Certainly no technical college can effectively take 
the place of an industrial firm as the sponsor of industrial 
training. For, hard as technical colleges will certainly try, 
when a student has no other sponsor, to arrange suitable 
industrial training, they must inevitably accept what they 
can get ; and what they can get may often fall far short 
of the desirable. One further implication can be drawn 
from the report. As a route for reaching full professional 
status in electrical engineering the National Certificate 
courses seem likely to dwindle in importance. The Higher 
National Certificate already gives exemption only from 
Parts I and II of the Institution’s examinations. A year 
of part-time study is necessary before Part III of that 
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examination can be attempted, more probably two years. 
There is no intention whatever of closing this route to 
membership of the Institution. But it is clearly felt that 
youngsters appearing sufficiently well endowed with 
brains to become professional engineers will be transferred 
in future from the early stages of National Certificate 
courses to Dip. Tech. courses. The National Certificate 
route will remain open only for those who develop late 
and who have the hardihood to withstand six or seven 
years’ hard grind of evening study after a full day’s work, 
two or more nights per week. In this matter of studying 
consciously how works training should be carried out the 
Institution of Electrical Engineers has been leading the 
field. It will be interesting in due course to see what 
conclusions other Institutions draw. 


WEAR AND TEAR 


We reproduce in this issue extracts from the second part 
of Mr. Johnson’s discourse to the Institute of Road 
Transport Engineers. We have found his words worthy 
of much study and deliberation, after which we find 
ourselves on some points at issue with their author ; for 
instance, so long as road transport vehicles retain the 
unusual ability to amortise their initial cost in a reason- 
ably short time, we believe operators would be well 
advised to continue to pay the price, high as it may be, 
of a pressure reservoir with a safe life exceeding that of 
the vehicle—aircraft engineers, we feel sure, would be the 
first to anathematise the burden of inspecting and the 
danger of testing the more “ efficient’ vessel. But we 
have been, and we expect our readers will agree, impressed 
by the restraint with which Mr. Johnson refrains from 
blaming the engineers or the manufacturers for the many 
problems that have confronted him. It is hardly reason- 
able that the efficiency, far less the safety, of a machine 
should depend on the frequent performance of a laborious 
check on a dozen settings with a special tool—and while 
there has now been evolved a valve cap which declares a 
deficiency in tyre pressure to a visual or tactile inspection, 
it increases the work involved in inflation. It is clearly 
undesirable that a body should have to be designed to 
withstand, not only the manual and mechanical on- and 
off-loading of freight, but also the distortion of its support- 
ing chassis—but since Mr. Johnson’s first address we have 
seen a major manufacturer regress from torque tube 

" drive to Hotchkiss drive professedly in order to allow the 
chassis to flex and ease the suspension problems ! 

Our view it is, however, that in one important direction 
Mr. Johnson is too tolerant and that is in stating the 
need for the introduction and acceptance of standards. 
For we are well aware of the menace existing in the 
facile following of unsatisfactory standards such 
as causes the little “Sprite” to have headlights the 
same size as those of a great “‘ Princess.” The latest 
additions to the Handbook of Standards issued by the 
Society of Motor Manufacturers and Traders seemed in 
places to indicate more enlightened approach to standards; 
at least we noticed that a tolerance bracket was stated for 
the superficial density of leathercloths, and the acceptable 
performance, if not the life between inspections, of an 
earth return throttle travel sensing switch is laid down. 
But the “standards” for tyres, for example, are 
little more than tables of loads and inflation pres- 
sures and, as they may be interpreted as meaning 
that tyres will have a satisfactory life under the 
specified conditions, are liable to encourage operators to 
associate load-carrying capacity with size, thus further 
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hindering the struggle of designers to reduce the tyre size 
needed for any load. This is the more distressing because 
the great justification for standardising a rated load, that 
one can then require the manufacturer to measure and 
guarantee the static deflection and the rate of change of 
side force with camber and slip angles, is flouted. Nor 
can one see that it would be difficult to satisfy Mr. John- 
son’s very reasonable desire that tyres nominally the same 
size should have the same rolling radius ; if the S.M.M.T. 
were to define tolerance brackets on, say, circumference, 
manufacturers would find themselves able to ask a higher 
price for products within the closest bracket and would 
be able to assess quantitatively the demand for products 
of precision. 

It is the absence of standards of measurement that 
alarms one most in attempting to assess the worth of this 
mass of specifications. There are no standards for the 
conduct of tests on chassis dynamometer or on the road ; 
and the need for indisputable measurements of vehicle 
performance, if it is not blatantly obvious, can be inferred 
when we find the pronouncements of the Road Research 
Laboratory dependent on a mere surmise as to the trend 
of performance of typical cars over a ten-year period. 
Even that very sensitive test, the endurance run on pave, 
is not prescribed ; had it been, the Motor Industry 
Research Association would have been spared much 
criticism. Measurements of fuel consumption and of 
the effort demanded of a driver are at present almost 
worthless for lack of a specified procedure. These 
omissions are the less forgivable when we contemplate 
the advances such standards would initiate. Granted 
tests yielding a significant measure of each aspect of 
vehicle performance, the Society could then define 
grades of overall performance. If experience showed a 
significant correlation between, say, mileage between 
accidents and performance, the insurers would doubtless 
welcome a means of satisfying themselves that each 
vehicle was suited to the job for which it was intended. 
And, most valuable of all, the persistent, even strong, 
belief, which it is frightening to find influencing ministerial 
deliberations, that one single “‘ go—no go” standard of 
performance can be anything but an expensive incubus 
upon development, would wither and expire. 


LABOUR RELATIONS. 


The Central Office of Information is called upon to 
perform many and varied tasks concerned with the dis- 
semination of what may be termed “* Government news.” 
It prepares and circulates all kinds of publicity material, 
a great deal of which goes overseas. In recent years, the 
Central Office has undertaken the preparation of a series 
of “reference pamphlets,” the majority of which have 
expounded various aspects of life in the United Kingdom 
and in some countries of the Commonwealth. The latest 
pamphlet in this series, which has just been published by 
H.M. Stationery Office, is entitled Labour Relations and 
Working Conditions in Britain. The pamphlet is designed 
primarily for overseas readers, but there will no doubt be 
many people in this country who will find its contents 
informative as well as interesting. For although millions 
of words have been spoken and written in the last decade 
on the subject of industrial relations, it is not always easy 
to form a clear picture of the organisations and procedures 
concerned with them. The pamphlet before us describes 
the general structure of employers organisations and trade 
unions and, with the aid of a couple of “ genealogical 
trees,’ clarifies the agreed procedures of negotiation— 
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procedures that frequently appear to be tortuous when 
disputes arise. Throughout the pamphlet, there is 
emphasis on the fact, that “the structure of industrial 
relations in Britain is established mainly on a voluntary 
basis.” That is a matter on which people of all shades 
of opinion in industry often express their satisfaction. 
The Government of the day can, and does, advise and 
mediate in times of industrial dispute, but no Govern- 
ment of recent times has sought to achieve good industrial 
relations by legislation. It would not work ! 
Nevertheless, there has lately been rather more than a 
shadow of doubt about the efficacy of this country’s 
industrial relations systems. That doubt tends to grow 
when, as stated in the Ministry of Labour’s annual 
report published this week, 8,142,000 working days were 
lost last year through industrial disputes. It was the 
worst year for strikes since 1926. That there is room for 
improvement is well realised. Certainly, the establishment 


of good working conditions is assisted by the organisations 


of employers and workpeople and by the accepted arrange- 
ments for negotiating and settling disputes. But, as the 
pamphlet points out, “ this institutional framework can- 
not by itself create in particular enterprises satisfaction 
with work and working conditions, mutual trust and 
co-operation of management and workers, or that sense 
of shared effort and achievement known as team spirit.” 
Such an achievement still depends on the building up of 
good human relations between individuals and groups 
within the organisation. Once upon a time it would have 
been described as complete understanding between 
master and man. We are glad to note that the author of 
this reference pamphlet stresses the importance of the 
building up of complete understanding between employers 
and employed. For, even though this kind of sentiment 
may by some be dubbed as platitudinous in these days, 
neither private nor nationalised industry can hope to 
function successfully without it. 


THE RESERVE FLEET 


A week or two ago, in these columns, we referred to 
the announcement by the First Lord of the Admiralty 
that six British aircraft carriers are to be scrapped or sold. 
Mr. Allen, Parliamentary Secretary to the Admiralty, 
has now informed the Commons that five cruisers, seven 
destroyers and several frigates, minesweepers and other 
small craft are also to be scrapped or otherwise disposed 
of. Apart from eighteen of the thirty-one fast patrol 
boats on the disposal list every one of the vessels earmarked 
for scrapping or selling is of pre-war or wartime con- 
struction and could not have been made capable of operat- 
ing with the Fleet without extensive modernisation and 
reconstruction. Thus there seems to be no justification for 
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the surprise which is evident from questions in both 
Houses at this slaughter of ships. Parliament, in approving 
the Government’s defence proposals, approved plans— 
which are to be in full operation in 1960—for an Active 
Fleet strength of only four aircraft carriers and three 
cruisers—with some destroyers, frigates and submarines. 

It is thus impossible to argue that these old ships are 
required to maintain a Fleet of this size in commission. 
Within the next two years, the carrier “* Hermes” and the 
three ‘“‘ Tiger’ class cruisers, will have been completed, 
which means that—apart from any further scrappings 
which may be decided on in the future—the Royal Navy 
will be left with seven front line carriers, 17 cruisers and 
some 56 destroyers. The real point is, of course, that the 
Royal Navy is not making “ an effective contribution to 
the navies of the Western Alliance,” it is to 
provide two carriers and two cruisers—with a few 
destroyers, frigates and submarines—for the whole of the 
Atlantic and Mediterranean area, intended primarily as a 
contribution towards the anti-submarine role. Whether 
it is desirable to employ 43,000-ton carriers—such as the 
“Eagle” and “Ark Royal”—in the anti-submarine 
role is open to question. But if the British Government 
really believes that the Allied navies will have an important 
part to play in global war, these four large ships can 
scarcely be regarded as an effective contribution by a 
first-class naval power. The same may be said of our 
current naval building programme. Whereas Congress has 
approved £535 million for the construction of ships during 
the present year now ending, Britain is content with com- 
pleting one carrier and three cruisers—all laid down during 
the war, between fourteen and seventeen years ago. Nor 
would it be possible to provide for our peace-time and 
limited war responsibilities with two carriers and one 
cruiser, to cover the vast area east of Suez, were it not for 
help from the navies of the Commonwealth. 

In the light of our present defence policy, however, 
with priority given to “the deterrent” and the need for every 
ship required for fighting to be up to date in weapons and 
equipment and to be ready for sea at short notice, the 
Admiralty can in no way be blamed for reducing the 
Reserve Fleet to the minimum required, as approved by 
Parliament. As a seafaring nation, indeed, we might well 
be more concerned with the information recently given 
to the House by the Civil Lord of the Admiralty. Eighteen 
licences, totalling approximately 200,000 gross tons, for 
the building of new merchant ships in United Kingdom 
shipyards were cancelled during the first half of this year. 
The total value of these cancellations amounts to about 
£25,000,000. Well may be it said that while the British 
shipbuilding industry is reasonably cheerful as regards 
building orders, it remains in a state of “ apprehensive 


prosperity.” 





** AGRICULTURAL STEAM MACHINERY ™ 
*“We have by no means reached the ultimate point attainable in 
our methods of tillage. The possession of the new agent now beginning 
to be employed will result, doubtless, in the application of methods 
as little related to the old as is a modern power-loom factory to the 
old hand-loom weaver’s shop. 

“* We have a shrewd suspicion that the employment of steam-power 
will be somehow called to relieve us of the infection of our streams by 
applying the sewage matter to the land, and thus helping in the multi- 
plication of production. The country is ringing just now with the 
filthy condition of the Thames, and the immediate need of remedial 
means there. But the evil is almost an universal one, in a greater or 
less degree. Wherever men are congregated in numbers, the nuisance 
of refuse matter, which would be invaluable to the farmer, is felt. 
No means known seem sufficient for the universal conversion 
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of this growing curse—growing in many districts to a most alarm- 
ing degree—into the source of the teeming increase in agricultural 
produce it is capable of becoming. There seems to be a field 
here for the giant, steam. This surely is the modern Hercules 
that is to cleanse this modern Augean stable, and to transmute 
food produce of tainted airs and poisoned streams into multipliers of 
* The multiplication of produce ss increase the want already felt 
for the aid of machinery in gathering and bringing to market the pro- 
duce of our fields. We must possess the means of *‘ making hay 
whilst the sun shines,” however seldom he may shine, and however 
large the quantity of hay. Ingenuity will find here a wagrangen il om 
of invention, which, there is no doubt, will in due time be 
These are some of the facts that invest the machine yard of the 
Agricultural Society’s show with so much importance.” 
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North of Scotland Hydro- 
Electric Schemes 


No. IX : THE BREADALBANE SCHEME—Part III * 


From the substantial amount of tunnelling work, and the 
various hydraulic control points throughout the Breadalbane 
scheme, certain examples typical of the scheme as a whole 
The tunnelling included a novel system 
of shaft raising at St. Fillans, and a continuous shutter, shown 
on the right, for concreting the Lochay tunnel. The kind of 
discharge regulator installed at Lednock, Lubreoch and 
Giorra dams is described, and the syphon spillways at 
Lubreoch dam, which have a non-mechanical depriming 


are described here. 


device, are explained. 


HE Breadalbane scheme as a whole is 

typical of Highland hydro-electric works 
in the extent of the tunnelling needed to 
build it. Apart from the main tunnels con- 
meciing the reservoirs with the principal 
power stations, there are extensive aqueducts 
bringing in the flow from the “ indirect ” 
catchment areas ; these aqueducts are partly 
formed by reinforced concrete pipes, but 
a great deal of tunnelling is involved in their 
construction. The tunnels of the scheme 
are in the region of 60 miles in length, all 
told, all of which is rock tunnelling. 

in the St. Fillans section, the tunnel from 
Lednock reservoir to St. Fillans power 
station is nearly 18,000ft in length, and has an 
equivalent diameter of 9ft 6in for most of 
its length. The main tunnel of the lower 
stage, Dalchonzie tunnel, is over 16,000ft 
in length and has an equivalent diameter of 
11ft 6in. The collecting tunnels are often 
unlined, or with only the invert lined with 

concrete. Their base widths vary from about 
7ft 6in to 10ft, and they generally collect 
the flows from various streams through pipe 
aqueducts. In the upper stage, the collecting 
tunnels total 58,000ft in length and the surface 
aqueducts 24,600ft. 

The tunnels in the Killin and Lawers 
sections are generally similar. The main 
tunnel of the upper stage of the Killin section 
from Giorra reservoir to Cashlie power 
station is over 13,000ft long, and 8ft 6in in 
equivalent diameter. The lower stage tunnel, 
from Stronuich to Lochay, is 25,000ft in 
length, and its diameter is 13ft Sin. 

The underground power station at St. 
Fillans has involved construction of a vertical 
shaft 590ft deep, with the surge shaft above 
it, near the downstream end of the main 
tunnel ; from the foot of the shaft a pressure 
tunnel 2392ft in length, the last 648ft of which 
is steel lined, leads to the power station. 
Above the other power stations of the scheme 
the layout is conventional with a surge shaft 
and steel penstock at the end of each of the 
main tunnels. At Lochay, for instance, the 
last 408ft of the tunnel is steel lined, at the 
portal there is a valve house, and then the 
steel pipeline. The pipeline is of riveted 
construction, 1670ft long, and is 10ft, reduc- 
ing to 9ft, in diameter; it is held at 
three anchor blocks with expansion joints 
in each length, the last length, close to the 
power station, being buried. : 

Apart from the main penstocks, there is 
also an inverted syphon in the collecting 


*No. VUll, The Garry and Moriston Schemes, appeared 
5—~November 9, 1956. 
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system of the Killin section. It connects 
the collecting system of an extensive catch- 
ment on the south side of the River Lochay 
with the system on the north side, which feeds 
into Lubreoch reservoir. The crossing of 
the Lochay valley is made with a steel pipeline 
6ft 6in in diameter, and about a mile in 
length. The collecting system of the Killin 
section includes twenty-five major stream 
intakes, 17 miles of tunnels and 10 miles of 
concrete pipe aqueduct. These works are 
generally proportioned to carry about five 
times the mean flow of the streams which are 
diverted. a 


ADVANCES IN TUNNELLING TECHNIQUES 


In the early stages of the North of Scotland 
Hydro-Electric Board’s constructional pro- 
gramme, great emphasis was laid on training 
tunnelling crews and improving techniques 
of rock tunnelling. The ‘* Swedish ’’ methods 
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Cage used to excavate pilot shaft at St. Fillans 


of drilling were introduced, and new methods 
of tunnel lining were tried out, all of which 
have been commented upon in earlier articles. 
The stage has now been reached when such 
tunnelling works can be carried out extra- 
ordinarily quickly, and there is not a little 
competition in introducing quicker and 
cheaper methods. The tunnelling for the 
Breadalbane scheme saw all these develop- 
ments at their height, and at one stage a 
world record was claimed for the speed of 
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driving one of the tunnels. This was in 1955, 
when 557ft was driven in seven days (October 
19 to 26) in one of the collecting tunnels of 
the St. Fillans section. The rock through 
which this pace was kept up was a grit forma- 
tion, with mica intrusions, known as Ben Ledi 
grit. The tunnel has a bed width of 8ft 6in ; 
during the seven days, three teams of thirteen 
men worked eight-hour shifts, and ninety 
cycles of work were completed, the averag: 
* pull” being 6ft 4in. 

Construction of the vertical shaft connect- 
ing the low- and high-pressure sections of the 
main tunnel to St. Fillans power station was 
another job which was carried out in an 
unusual manner. The shaft is almost 600ft 
deep ; the surge shaft rises above it to ground 
level. The first stage in its construction was 
to drill a hole 6in in diameter from the upper 
level for the full depth of the shaft, so that 
it broke out into the high-pressure tunnel ; 
this hole was, in fact, drilled within an 
accuracy of 2ft. Headgear was then erected 
on the floor of the surge shaft, and a cable 
was threaded through the hole. Drilling and 
charging the face of a pilot shaft then pro- 
ceeded from the lower level, using a cage 
suspended from the cable. The cage was 
lowered and the rope retracted prior to 
blasting each charge. It was then raised again 
to the face, and held by stabilising arms. 
Doors in the upper compartment of the cage 
were then opened to allow the men in it to 
work at the face. The cage was equipped 
with a compressed air main and telephone 
and an emergency air supply. The pilot shaft 
was excavated at an average rate of 64ft per 
week, the maximum weekly rate achieved 
being 138ft ; it was about 6ft in diameter, 
Enlargement to the full section proceeded 
from the top, a platform with two men being 
lowered from the same headgear, to the 
working face, and withdrawn each time blast- 
ing was carried out. The accompanying 
drawing shows the cage used to construct the 
pilot shaft. This drawing is taken from the 
paper “‘ Shaft Raising in the Scottish High- 
lands,”’ by Mr. R. S. Henderson,t in which a 
full description of the construction of the 
St. Fillans shaft is given. The contractor 
who carried out the tunnelling works on the 
St. Fillans section was the Mitchell Construc- 
tion Company, Ltd. This firm is also build- 
ing the Dochart-Lochay system of collecting 
aqueducts in the Killin section. 

The main tunnel serving Lochay power 
station is noteworthy in that it has been 





+ Journal I.C.E., Vol. 6, April 1957. 




















a 
is 
Fe 
& 


RNS IEEE iy 


July 25, 1958 





driven from only two 
faces over a distance of 
about 44 miles. There 
is always an element 
of unexpected hazard 
in tunnelling works, a 
characteristic which 
showed itself in the 
Lochay tunnel. Inthe 
drive in the down- 
stream direction, a 
major fault which was 
not expected was en- 
countered without 
warning about 7000ft 
from the portal. The 
fault was water-bear- 
ing, inflows of 50,000 
gallons per hour being 
experienced, which =F] 
flooded the tunnel for 

5000ft. After pump- 
ing out, a diversion 
was made, crossing the 
fault at right angles 
and using cast iron 
segmental lining. 

Perhaps the most interesting feature of this 
tunnel is the continuous shutter which is now 
in use to construct the lining. The shutter is 
circular, and the entire concrete lining is 
placed in one operation. Its total length is 
240ft made up from sixteen sections, each 
one 15ft long. The accompanying illustra- 
tions show the shutter and part of the rail- 
mounted traveller which successively moves 
the last shutter section to a new position at 
the front. 

Concreting is carried out without stop-end 
shutters, and is continuous throughout the 
week. A sloping joint, formed by the angle 
of repose of the newly placed concrete, 
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Sleeve valve discharge regulator 


maximum weekly rate of concreting has been 
1000ft and the average 550ft. 

Dry batches of concrete—each of half a 
cubic yard—are brought into the tunnel 
from the unlined end in side tipping wagons. 
The wagons discharge into the boot of a 
conveyor which feeds a_ half-cubic-yard 
Koehring double-drum mixer. The mixed 
concrete is then passed into a pneumatic 
placer, the capacity of which matches the 
output of the double-drum machine. This 
train of plant is, of course, rail mounted. 

The traveller is hydraulically operated by a 
hand pump. It has a beam cantilevered in 
front of it, which is used to pick up the invert 
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Details of continuous shutter and traveller for the Lochay tunnel 
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striking and refixing a 15ft section of shutter 
(each 15ft section consists of three fabricated ° 
Sft lengths bolted together) is as follows. 
The traveller is positioned on the section, 
and its top beam is raised, hydraulically, to 
support the arch and side shutter unit. When 
it is in position, this shutter is unbolted from 
the invert shutter and struck by withdrawing 
it on each side, by the turnbuckles, so that 
it folds in, but with the arch still in position 
until the beam of the traveller is lowered. 
The traveller is then moved backwards out 
of the shutter on to a short length of rail laid 
temporarily. Its cantilever then picks up the 
invert shutter, after the latter has been folded 
in by operating the turnbuckles. The shutter 
can then be moved through the remaining 
shutters which are still in position. So two 
short lengths of rail are placed in the position 
from which the invert shutter has just been 
removed, and the traveller is then moved 
forward to the other end of the assembly. 
The narrow gauge rails shown on the draw- 
ing are for the locomotive which hauls the 
traveller. The invert shutter is first placed 
in position, by lowering and “ unfolding ” 
it. It is bolted on to the one already in 





Trial assembly of shutter element at maker’s works. 
The traveller is shown from the back 


position and levelled by adjusting the 
“spuds.” The arch and side shutter is then 
similarly positioned (note that there are two 
further spuds in the arch) and bolted to 
the invert. Slight errors in alignment can be 
taken up by bolting one side of this joint 
more tightly, and by adjusting the spuds 
differentially ; but the accuracy of fabrica- 
tion of the shutter is high, and experience so 
far is that it maintains its alignment very well. 
For curves, however, special shutters can be 
introduced. The shutter depends for econ- 
omy on repetitive usage, the Lochay shutters 
having about a hundred uses which is, we 
understand, close to the economic minimum. 

The contractor for the Lochay tunnel is 
Edmund Nuttall, Sons and Co. (London), 
Ltd., and the continuous shutter was made 
to that firm’s design by Birwelco, Ltd. 

One other tunnelling contractor is carry- 
ing out extensive works on the Killin section. 
The Cementation Company, Ltd., is con- 
structing the Cashlie tunnel and the system 
of collecting aqueducts associated with it. 
This work is progressing steadily and the 
main tunnel has been driven and about a 
quarter of its length lined with concrete. 
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Here the contractor uses a stop-ended shutter 
120ft in length, which is moved a minimum 
of four times a week to maintain schedule. 


GATES, VALVES AND Sipe-STREAM INTAKES 

Generally, the intake works and hydraulic 
control gear of the various parts of the 
Breadalbane scheme follow fairly well- 
established practice. At the head-pond dam 
at Stronuich, for example, there is a Borland 
fish lift, a compensation-water power station, 
a long spillweir, and an intake to the main 
tunnel. This intake is positioned alongside 
the fish channel, and is dimensioned so that 
the flow through the fine screens does not 
exceed a velocity of about Ift per second, 
» and fish are not swept against them. The 
intake itself is controlled by a single gate—a 
simplification over the more usual installation 
of a control gate and a guard gate. This 
practice is repeated at Lubreoch dam. 

The intakes of the collecting aqueducts are 


for example the St. Fillans aqueducts, the 
intakes from many of the streams are built 
in the crest of a weir, so that the intake is 
self-cleaning in time of flood. Sand and silt 
is settled out of the diverted flow. In those 
intakes which feed into the main tunnel to 
the power station, precautions must also be 
taken to see that air is not entrained in the 
diverted water. One such diversion flows 
into the surge shaft. Here and at another 
intake shaft on the main tunnel a sleeve has 
been built within the shaft, leaving a small 
annular gap so that the flow is induced to 
form a sheet down the walls of the shaft. At 
the other shafts referred to a vortex chamber 
has been built above the main tunnel, con- 
nected to the tunnel by a throat, and with 
an air pipe leading up from it in some cases. 
This chamber allows air to escape before the 
flow into the tunnel. Any entrained 
air which does reach the main tunnel, how- 
ever, can escape at the surge shaft. The 
tunnel has a long tapering bellmouth at this 
point, so that its area is substantially 
increased, the velocity of flow thus being 
reduced sufficiently to allow air bubbles to 
rise to the surface. 

An innovation in recent Scottish practice 
in reservoir construction is the replacement, 
at the three dams of Lednock, Lubreoch and 
Giorra, of the usual needle valve and disperser 
at the outlet of the scour culvert by a dis- 
charge regulator. This device is illustrated 
diagrammatically on page 125. It comprises 
an inlet pipe section, a body piece, a sliding 
sleeve and an operating mechanism. The 
pipe section and body are of “ Mee- 
hanite ” cast iron or cast steel, the body being 
cylindrical in shape with an integrally-cast 
inverted conical head connected to it by a 
number of internal radial stiffening ribs. 
The body and ribs are fitted externally with 
faced strip guides, machined to suit the bore 
of the sliding sleeve. This component is of 
fabricated construction, having a “ Colclad ” 
steel-plate tubular portion with external 
rolled steel ribs. Fitted to the downstream 
end of the sleeve, is a stainless steel face ring 
which seats on a rubber face ring housed in 
the outlet end of the body and is retained 
therein by a steel junk ring. A seal is also 
provided between the body and sleeve to 
prevent leakage between these parts. The 
operating mechanism, which imparts axial 
movement to the sleeve, consists of a bell 
crank connecting the hand-operated head- 
stock screw with the sleeve. 

Since the reaction of the water jet on the 
sleeve seat and the total skin friction are 
negligible, and the sleeve is virtually balanced, 
the forces to be overcome by the actuating 
gear are only the frictions due to the small 





THE. ENGINEER 


resistance of the body/sleeve seal and to the 
weight of the sleeve. The conically expanding 
hollow jet is in itself an excellent energy 
dissipator. Under the low or moderate 
heads, for which it is best suited, the valve 
will continue to work satisfactorily even in 
the event of it becoming totally submerged. 
Of the three valves on the Breadalbane 
dams two are 72in diameter for fully unbal- 
anced heads of 39ft and 85ft, and one is 60in 
diameter for a head of 105ft. 


SYPHON SPILLWAYS AT LUBREOCH DAM 


Flood discharge at Lubreoch dam_ is 
achieved by an overfall spillway and two 
syphon spillways. The former is 156ft long 
and its crest level is 1127ft O.D.; its 
maximum discharge capacity will be 5850 
cusecs, under a head of 4-35ft. This dis- 
charge will fall into a stilling pool, where the 
depth of standing water will be 8ft 9in. The 
two syphon spillways each have a capacity 
of 1200 cusecs. They are of special interest 
because of the depriming arrangement. 

Each syphon is 6ft 6in in diameter, and 
has a drowned intake which projects from 
the upstream face of the dam. The outlets 
are at 1073-5 O.D. on the downstream side ; 
each one is fitted with a disperser. The 
accompanying diagram shows the depriming 
arrangement, which utilises a small auxiliary 
syphon and a differential water level chamber 
(B and C respectively in the diagram). 

When the syphon is discharging, the level 
in the differential water level chamber C is 
maintained sufficiently high to cover the 
mouth of the standing water column tube E 
until the falling reservoir level causes the 
auxiliary syphon B to deprime. The chamber 
is then drained rapidly through the drain D, 
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giving a positive and continuous uncovering 
of the mouth of the tube £. Most of the 
water in the water column then passes over 
into the main syphon tube F and the supply 
of air is sufficient to deprime the main syphon 
positively and almost instantaneously, giving 
smooth depriming conditions. 

The priming cycle begins after the primed 
auxiliary syphon builds up sufficient head 
in the differential level chamber to cover the 
mouth of the air inlet. The diagram also 
shows the auxiliary syphon’s connection to 
the reservoir, which is also at a depth suffi- 
cient to damp out major wave action. 
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Diagram of syphon spillway at Lubreoch dam, showing 
depriming arrangement 


Model tests have shown that the syphons 
should prime with reservoir water levels 6in 
above the syphon crest level. They are 
designed to break 2ft below that level. They 
are set with one syphon 6in higher than the 
other, so design heights of priming and 
breaking, above spillway crest level, are 
respectively 2ft 2in and 2in, and 2ft 8in 
and 8in. 


(To be continued) ; 


National Institute of Agricultural 
Engineering 


Recently the National Institute of Agricultural Engineering held two ** open 


days” 


which attracted numerous visitors from all parts of this country 


and from overseas. There was opportunity to examine the nature and method of 
the testing, research and development work now in progress. 


HE National Institute of Agricultural 

Engineering has been established in 
permanent headquarters at Wrest Park, 
Silsoe, Bedfordshire, since 1947. It is a 
state-aided body, the administration of which 
is the responsibility of the British Society 
for Research in Agricultural Engineering. 
The work at Wrest Park is carried out in 
nine main departments, under the general 
direction of Mr. W. H. Cashmore. Briefly, 
the functions of the Institute are to engage in 


research and development in the interests of 


agricultural mechanisation, to carry out 
impartial tests on tractors and agricultural 
machinery, and to form a centre for informa- 
tion on all aspects of agricultural engineering. 

The demand on the testing service is high 
and has been for some time, in fact, somewhat 
in excess of the capacity of the staff available. 
The purpose of the testing service is to assist 
the development of agricultural machinery 
by providing manufacturers with technical 
information on the performance of their 
prototype or production machines and by 
making recommendations for improvement. 
As was explained by the Director during the 
recent open days, frequently discussions on 
the results of a test offer opportunities for 
passing on to the manufacturer the findings 
of the research departments. In general, the 


Institute’s testing work provides background 
information which helps to keep the research 
and development programme on practical 
lines. The test reports which are published 
furnish unbiased accounts of the performance 
of machines. 

There were several static gxhibits, prepared 
for the open days, to demofstrate some of the 
procedures followed by the testing depart- 
ment. One of them showed a scheme for 
testing fertiliser distributors. Before the 
test is started the distributor is thoroughly 
inspected and careful note is made of its 
condition. The fertiliser samples used in the 
tests are also checked, such measurements as 
bulk density and particle size being made 
under a procedure which has been standard- 
ised by the Institute. The stationary calibra- 
tion of full-width distributors is carried out 
on a Calibration bridge devised by the 
N.LA.E. Spinning-disc and related kinds 
of distributor are operated in a collecting 
“* box ’’ designed specially for the task. Full- 
width machines are calibrated at 3 or 4 m.p.h. 
and spinning-disc machines at the speed 
indicated by the manufacturer. Each calibra- 
tion run represents about 500ft of travel 
(approximately one-tenth of an acre for a 
9ft machine). All the initial calibrations are 
done with the fertiliser hopper starting from 
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full, but in order to 

investigate the influ- vs 
ence of fertiliser 
“head” on delivery 
rate, one of the in- 
termediate calibration 
runs is repeated with 
the hopper half-full 
and then a quarter 
full. The evenness of 
spread at right angles 
to the direction of 
travel is determined, 
the full spread being, 
in effect, divided into 
3in strips and the 
weight of fertiliser on 
each measured. With 
full-width distributors, 
this work is done on 
the calibration bridge, 
using 3in wide inter- 
locking trays, but spin- 
ning-disc machines are 
driven over a different 
set of 3in trays made from polythene film. 
Collecting trays, also 3in wide, are used for 
determining longitudinal evenness. For this 
part of the test, the distributor is towed over 
the trays which are placed on a level surface 
so that vibration is reduced to the minimum. 
It should be added that the test includes a 
minimum of twenty hours’ actual work on a 
farm. During the test records are kept of 
any breakages or distortions of the machine, 
and when the test is completed another 
examination of the machine is made to 
determine whether any excess wear has 
occurred, 


RESEARCH AND DEVELOPMENT WORK 


The Institute’s research and development 
programme is naturally a varied one, its 
principal objects being to provide data 
required by design engineers and to give 
agricultural spevialists information on which 
to base new techniques. Research cannot 
easily be separated from development as 
the building of an advanced experimental 
machine is often a logical sequence to a 
research project. But the value of the work, 
as a whole, may be assessed by the fact that 
a number of machines now in production 
owe much to the Institute’s research and 
development activities. One machine in this 
category is a laboratory soil grinder which 
has resulted from work undertaken by the 
Institute’s mechanical engineering depart- 
ment. Six years ago, the Institute agreed to 
investigate the possibility of developing a 
machine for grinding soil samples prior to 
chemical analysis. The request for this 
investigation came from the National Agri- 
cultural Advisory Service whose chemists 
were, at the time, dealing with about 250,000 
samples a year at twelve centres. The con- 
ventional method of preparation by pounding 
the soil by pestle and mortar and then sieving 
gives generally satisfactory results, but it is, 
of course, arduous and time-consuming 
work. The investigation by the Institute, 
therefore, had two objectives, namely, to 
speed up the production of samples and to 
reduce the physical effort required. In 
devising a suitable machine, it was necessary 
to keep in mind the desirability of eliminating 
metal-to-metal contacts within the grinding 
mechanism itself, so that noise was reduced to 
a minimum. Moreover, metals such as 
zinc and copper were not suitable for grinding 
surfaces as routine work often involves 
analysis for such trace elements in soils. 

A paper* by G. R. Chalmers and R. H. 





* Journal of Agricultural Engineering Research, No. 3, 1957. 
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Experimental ditch cleaning machine at work 


Marsden recalls how the first idea to be 
tried at the Institute consisted of a stationary 
mortar with a rubber-bonded base having a 
2mm sieve fitted in the form of an annulus 
around its periphery and two (or more) 
pestles with flat rubber-faced bases mounted 
on a rotating crosshead, but free to rotate 
about their own axes. The notion under- 
lying this arrangement was that the centri- 
fugal action of the pestles would cause the 
soil to be thrown out to the periphery of the 
mortar, where particles of 2mm size and 
under would pass through the sieve into a 
tray below, while the remainder of the sample 
could be brought back towards the centre of 
the mortar and again into the path of the 
pestles by scrapers also mounted on the 
crosshead. It was hoped that the provision 
of a large grinding area would give a high 
rate of grinding. A machine on these lines 
was built in 1953, but it gave only indifferent 
results. The components of the machine 
were then used in a series of experiments to 
try the effect of different arrangements of 
pestles, mortars and scrapers. Ultimately, 
a “lash-up ” was evolved, which, although 
clumsy to operate, worked satisfactorily. 
The experience gained with this machine 
enabled design data to be drawn up for the 
grinder which is now being produced com- 
mercially by Measuring and Scientific Equip- 
ment, Ltd., Spenser Street, London, S.W.1. 
The machine, which is illustrated herewith, 





Laboratory soil grinder 


consists of an electrically driven rubber-faced 
cast iron mortar and a stationary pestle. The 
mortar has a detachable grinding base, which 
may be either of steel or rubber-faced steel, 
and incorporates thirty-six circular sieves 
with 2mm diameter holes. The pestle, which 
has a detachable steel or rubber-faced pestle 
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plate, is arranged for carrying interchange- 
able weights to enable the pressure on the 
sample to be varied to suit different kinds 
of soil. A stationary scraper, attached to 
the cover of the mortar, ensures that the 
soil is constantly fed to the pestle during 
grinding, and the equipment includes a 
removable tray for collecting the sample. 
The performance of the machine during the 
prototype stage has shown that the time 
taken to grind a Ilb sample varies from one 
minute for a loamy sand to five to six minutes 
for a clay loam. It is claimed that an output 
of 150 samples a day can be expected. 

Another project on which the soil and 
mechanical engineering departments have 
been engaged for some time is concerned 
with the development of an experimental 
ditch cleaning machine. The machine, 
which is shown in its present form in the 
accompanying illustration, has been found 
satisfactory for cleaning farm and forest 
ditches up to 4ft deep. It is built on to the 
offside of a “* Farmall M ” tractor fitted with 
a reduction gearbox (ratio 3-16: 1) and 
consists of a power-driven rotor made from 
two aluminium alloy cones riveted base to 
base to a high-carbon steel rim. The rotor 
is mounted on a hydraulically-lifted parallel 
linkage in such a way that it is tilted at 
11 deg. towards the tractor at the top, 
and is set obliquely at an angle of 36 deg. 
to the centre line of the ditch, the leading 
edge cutting along the near-side bank. There 
are eight cutting blades for shaping the 
ditch profile and eight beaters for ejecting 
and scattering the spoil ; they are fitted to 
the rim of the rotor in alternate order, being 
attached by shear bolts to allow them to 
fold back so that damage to blades and 
beaters is avoided if immovable obstructions 
are encountered. The drive to the rotor is 
taken from a modified tractor belt pulley 
through gearboxes, pulleys and vee-belts; 
the normal speed of the rotor is approxi- 
mately 120 r.p.m. at full throttle. Two 
hydraulic cylinders control the position of 
the rotor ; one operates when the rotor is 
in its working range and the other raises the 
rotor into the transport position. The 
depth of cut is controlled by an adjustable 
gauge wheel, fitted to a leaf-spring attached 
to the rotor spindle, which runs in the ditch 
ahead of the rotor. A hydraulic accumu- 
lator incorporated in the hydraulic lift 
circuit provides, in effect, a spring mounting 
and permits an adjustable proportion of the 
weight of the rotor assembly to be carried on 
the tractor. 

In the Institute’s mechanical engineering 
department, the testing of components of 
hydrostatic transmission is now undertaken 
as a matter of routine. As part of the depart- 
ment’s research programme an investigation 
is in progress of the factors affecting the per- 
formance of a hydrostatic wheel motor (see 
THE ENGINEER, April 27, 1956) with parti- 
cular reference to the performance of face 
valves. 

The horticultural department is doing a 
variety of work concerned with spraying 
processes and equipment. The development 
work, demonstrated on the open days, 
includes an automatic orchard sprayer for 
investigating low pressure air blast nozzle 
spraying. This work has involved the 
development of corrosion-resistant pumps, 
tanks and flow meters. The sprayer which 
has been devised and built at the Institute 
is equipped with a glass fibre tank to contain 
the spraying liquid. In the grain department, 
one of the researches in progress is associated 
with the performance of auger conveyors. 
The work on oscillating grain conveyors now 
includes study of the effect of inclined 
conveyors, 
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Rudolph Ackermann, 1764-1834 


By A. K. BRUCE 


struction and reconstruction completed 
in the Strand, London, is the restoration of 
the Church of St. Clement Danes (at the 
head of Essex Street, wherein the offices of 
ENGINEER lie), reduced by bombs and 
fire to a roofless ruin. Rehabilitation of the 


(aia sel among works of con- 


to be made still richer by its dedication 
as the Guild Church of the Royal Air Force. 
St. Clement Danes possesses particular 
interest for engineers as being the burial 
place of Rudolph Ackermann, who, in addi- 
tion to playing a notable part in promoting 
the use of gas for illumination and heating, 
pioneered the development of the pivoted 
stub axle (with articulated control rod) for 
vehicle steering. Ackermann was born on 
April 20, 1764, at Stolberg, in Saxony, the 
son of a coach builder and harness maker. 
He served his apprenticeship as a coach 
builder and appears to have made his way to 
Great Britain some years before the onset 
of the French Revolution. Arriving in 
“London he is reported to have found work 
as a carriage draughtsman, providing designs 
for many of the leading coach and carriage 
builders. Soon after settling in London, 
Ackermann must have commenced his busi- 
ness as a purveyor of books and prints, since 
in 1795 he opened a book and print shop at 
No. 96, Strand, removing during the next 
year to No. 101. “Here,” comments a 
writer in The Gentleman's Magazine, 1834, 
“ by indefatigable industry, intelligence, and 
enterprise, combined with inviolable honour 
and integrity in all his transactions, he created 
that flourishing establishment which has 
made his name perhaps more extensively 
known, both at home and abroad, than that 
of any other tradesman in the British metro- 
polis.” Ackermann had been in London 
for some ten years when, during 1805, he 
was called upon to supervise the construction 
of the funeral car which conveyed the body 
of Lord Nelson for burial at St. Paul’s 
Cathedral. Before this, he had (in 1801) 
applied for a patent (No. 2491) relating 
to ‘ Waterproofing woollen cloths and 
fabrics.” In this application there is a 
co-patentee (James Cuttean, of Bucklersbury), 
but no specification appears to have been 
enrolled. Ackermann is described as “ of 
the Strand in the County of Middlesex, 
Printseller.”” There is a record of the setting 
up in Chelsea of a plant for the manufacture 
of the waterproofed cloth. During 1809, 
Ackermann commenced publication of the 
successive volumes of his famous Repository 
of Arts, Literature, Fashions, Manufactures, 
etc., which continued to be issued until 1828. 
It was around 1809 that he became respons- 
ible for the introduction of lithography—as a 
fine art—into Great Britain. 


Gas LIGHTING 


Important as were his normal business 
activities, Ackermann’s seman is ag 
petuated, amo neers, by his work in 
connection with: (a) the introduction of gas 
ighting, and (b) the exploitation of the 

voted stub axle with articulated control rod 
for vehicle steering. Dealing first with gas 
lighting, it must be mentioned that as early 
as 1812 Ackermann installed at his shop in 
the Strand a plant for making illuminating 
gas, the engineer advising him being Samuel 


Clegg, who had served his apprenticeship 
under Murdoch at Soho Foundry, Birming- 
ham. The courage and prescience called 
for in ordering and installing this plant can 
be gauged by noting that not long previously 
Sir Humphry Davy had ridiculed the idea 
of lighting London by gas. The installation 
at No. 101, Strand, may likely have been the 
first private gas-supplying plant in London, 
and it is on record that Clegg experimented 
here with dry lime purification. We need not 
doubt that here, also, Clegg and Ackermann 
discussed various methods for charging for 
gas. At all events, three years after making 
the installation at Ackermann’s shop in the 
Strand Clegg introduced the gas meter, and 
of this invention the following account 
is given by Stirling Everard in his book The 
History of The Gas Light and Coke Company, 
1812-1949 (Ernest Benn, Ltd., London) : 

“In July, 1815, serious consideration was 
being given by the Court (of the Gas Light 
and Coke Company) to the method of charg- 
ing for private lights, when Mr. Ackermann, 
the publisher in the Strand, who previously 
had made his own gas in plant installed by 
Clegg a few years before, applied to the 
Company for a supply. But he insisted that 
he should be charged by the cubic foot, for, 
as he explained, it was in his opinion the 
only way in which he could fairly be charged. 
As a concession he offered, if the Company 
preferred it, to make a lump-sum payment of 
£100 per annum, a figure which would have 
given him exceedingly cheap gas. It was 
agreed to charge him for actual consumption 
at 10 shillings per 1,000 cubic feet, the price 
which he himself suggested, and one which 
was lower by some 6 shillings to 8 shillings 
per thousand than that to the average con- 
sumer on the ‘ permitted usage ’ or ‘ rental ’ 
basis. The Court decided that this was the 
opportunity to try out Clegg’s new meter, 
and one was installed in Ackermann’s pre- 
mises forthwith.... A year later, in June 
1816, the position was reviewed, when it 
was found that Ackermann’s meter was no 
longer accurate, and the manufacture of 
meters to Clegg’s design was stopped. The 
experiment had failed. On the other hand 
he (Clegg) devised also a wet meter for use 
on the works which was very much more 
reliable, and, indeed, was the forerunner of 
the station meters of to-day.” 


INDUSTRIAL USE oF Gas 


It is further related that during 1821 the 
Gas Light and Coke Company discontinued 
the supply of gas to the business premises— 
in the Strand—of Rudolph Ackermann, who 
had been their first industrial consumer. 
According to Mr. Stirling Everard’s book the 
Court of Directors “conceived the sole 
function of gas to be lighting, in which view 
they differed from Ackermann, the publisher, 
who without authority adapted it for heating 
plates, engraving, and making the soot 
required in his processes. As the first indus- 
trial consumer he received the reverse of 
encouragement, being accused, in 1821, of 
contravening the terms of his agreement by 
making daytime use of gas and by having 
more burners than those specified in the 
contract, and his supply was discontinued 
forthwith.” Samuel Smiles, in a reference 
to Ackermann’s use of gas lighting tells how 
“one lady of rank was so much delighted 
with the brilliancy of the gas-lamp fixed on 
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the shop counter that she asked to be allowed 
to carry it home in her carriage, and offered 
any sum for a similar one.” 


PivoTEeD STUB AXLE 


Ackermann also played a great part 
in the development of the pivoted stub 
axle with articulated control rod for vehicle 
steering. We have seen how he had served 
his apprenticeship as a coach builder and this 
doubtless influenced him in the interest which 
he took in a patent (No. 4212/1818), relating 
to “Improvements on Axletrees applicable 
to Four-Wheeled Carriages.” The applica- 
tion date was January 27, 1818, the specifica- 
tion being filed by Ackermann on June 8, 
1818. It is clear from the patent documents 
that the inventor was Georg Lenkensperger, 
of Munich, who communicated the invention 
to Ackermann, described in the documents 
as an art publisher and print-seller in the 
Strand, London. The specification contains 
the earliest description of the pivoted stub 
axle with articulated control rod connecting 
the two axles in such a way as to permit them 
to “turn in their sockets and form the 
centres round which the axle arms have their 
horizontal rotatory motion for the purpose 
of placing the fore wheels in an oblique posi- 
tion when the carriage is to be turned or is in 
the act of turning round.” The means by 
which any motion given to one vertical 
socketed axle (or axle arm) is communicated 
to the other are clearly described. This 
patent is of historic interest as the parent of 
the arrangement subsequently adopted as 
standard on automobiles, the only addition 
required being means (as by a steering tiller 
or wheel) for controlling movement of the 
rod connecting the vertical axles. For some 
unaccountable reason the arrangement has 
invariably been attributed to Ackermann, 
whereas the inventor—as is clearly stated in 
the patent specification—was Georg Lenken- 
sperger, of Munich. It is known, however, 
that Ackermann devoted some two years in 
his efforts to promote the use of the device. 
Farseeing as he was, he could not have 
imagined the magnitude of the development 
which would follow—with the introduction 
of the automobile—about eighty years later. 
Ackermann died at Finchley on March 30, 
1834, being then seventy years of age, and 
was buried on April 7 at St. Clement Danes. 

There is an article on Ackermann in 
the Dictionary of National Biography, 
and at the time of his death a most 
interesting biographical memoir was printed 
in The Gentleman’s Magazine, No. 1, 1834. 
This records Ackermann’s conspicuous devo- 
tion to the cause of those suffering in the 
European wars of the early years of the nine- 
teenth century. He it was who provided the 
leadership in efforts for the relief of the 
fatherless and widows after the battle of 
Leipzig and he was ever ready to aid émigrés 
from Europe irrespective of the country from 
which they came. Of Ackermann’s efforts in 
connection with the promotion of the gas 
industry the writer in The Gentleman's 
Magazine remarks that “* His speculative and 
enterprising disposition showed itself in 
various ways unconnected with his trade. 
We believe that we are correct in stating that 
his was the first private establishment in 
which, before the formation of gas com- 
panies, an apparatus was erected for making 
gas for the purpose of domestic illumination.” 

We hope that in the restoration of St. 
Clement Danes due attention will be devoted 
to the commemoration of those famous people 
who were brought there for burial. Among 
them was Rudolph Ackermann and many 
are the engineers who would rejoice to see a 
tablet erected to his memory. 
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Graphical Method for Oblique 
Bending 


By T. F. W. SMITH, B.Sc. (Engy, A.M.I.C.E. A.M.I.Mech.E., A.F.R.Ae.S.* 


Graphical constructions, using the Mohr area moment circle, are described for 
locating the neutral axis and for drawing the stress distribution diagram for a 
beam section subject to oblique bending. 


HE bending stress f at any point in a 

beam section due to a bending moment 
applied about a non-principal axis of the 
section may be found from the relationship 
S=Myyn/In where M, is the component 
bending moment about the neutral axis, 
yn is the perpendicular distance of the point 














XX, about which the bending moment is 
applied. The axis pole P has been located 
by drawing AP parallel to the principal 
axis uu and BP parallel 
to VV. 

To show that OP 
gives the direction of 
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S, where OP again cuts the circle, has co- 
ordinates giving the area moment values 
for the neutral axis. Hence ON gives the 
value of J,. This construction may con- 
veniently be made on the drawing of the 
beam section. Fig. 2 shows this done for 
an unequal angle section whose principal 
axes and area moments are already known ; 
in this case it is suitable to take the centroid 
as the origin for the Mohr circle. Fig. 3 
shows a variation of the construction for 
the case when the principal axes and area 
moments are not already known and where 
the Mohr circle has been used to find them 
by using the centroid as the pole.f In both 
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Fig. 1—Use of Mohr circle pole to locate neutral axis 


moment of area of the section about the 
neutral axis. 

The location of the neutral axis and the 
operation of the formula f= Mpyn//, may be 
carried out graphically by making the follow- 
ing constructions on a drawing of the beam 
section. They produce, to a calculable 
scale, a diagram of the stress distribution 
across the section. 


To LOcATE THE NEUTRAL AXIS AND FIND /, 

In general, if the Mohr area moment 
circle be drawn for a beam section with the 
second moment axis of the circle in the 
direction of the axis about which the bending 
moment is applied, then the line joining 
the axis pole' of the circle to the origin 
gives the direction of the neutral axis. This 
may be proved by reference to Fig 1, in 
which the Mohr circle has been drawn 
with its second moment axis parallel to 
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OD parallel to uu and drop the perpendicular 

AE on to its exte.sion. 

Then 

tan 6 ae — 
OD OD 


but 
OA Meee ; 
AE= OB: BD from the similar triangles 
OAE, OBD. 

therefore 

AE= fu . BD 
therefore 
tan p— let BD 
ae ee y OD 
therefore 


I 
tan B= tan a, 
Tye 


which is the correct relationship between 
the angles 8 and « for the neutral axis. 
From the properties of the pole the point 
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Product 
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Fig. 2—Location of neutral axis when principal axes and area moments are known 


these cases, provided the bending moment 
is applied about axis XX, the line joining 
the pole to the origin immediately gives the 
neutral axis and ON gives the value of /,. 

When the neutral axis OP cuts the circle 
at S so acutely that S, and hence N, ‘is 
graphically indefinite, the following con- 
struction, shown in Fig. 4, may be used to 
ensure an exact location of N. Draw PP’ 
at right angles to the neutral axis to cut 
the circle again at P’. Draw P’Z perpen- 
dicular to OA. Using the centre C of the 
Mohr circle draw the semi-circle ZN, thus 
obtaining a definite location of N. 


To Fino M, 


Having located the neutral axis, draw 
axis QQ perpendicular to it as in Fig. 5. 
On the axis YY, which is the plane of the 
bending moment, set up GF to represent to 


+ Smith, T. F. W. “* Uses of the Mohr Circle Pole."’ Tue 
ENGtneer, November 11, 1955. 
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Fig. 3—Location of neutral axis when Mohr circle has already been drawn to find 
principal axes 
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Fig. 4—Location of N when S is indefinite 
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scale the i 
a M. 
Drop perpendicu- 
lar FH on to QQ. Then 
H gives the compon- 
ent bending moment 


M, about the neutral 
axis. 


To DETERMINE THE 


Srress DISTRIBUTION 
The stress distribu- 
tion diagram may now 
be constructed as in 
. Fig. 7. Set out, along 
the neutral axis, GJ = 
GH by swinging the arc 
HJ. Then GJ=M, to 
the bending moment 
scale. Transfer the 
distance ON =I, from 
the Mohr circle to 
GK along QQ. Erect 
the perpendiculars JL 
and KL as shown to 
cut at L. Joit LG. 
Then LG is aline whose 
ordinates from QQ 
represent the bending 
stress f to a scale de- 
pending on the bending 
moment scale, the space 
scale and the area 
moment scale. 





v 


at ti Section—8in by 4in b B.S.U.A. 
This isshown by con ater a Ay AB . bg 
B.M.—30 tons-inch hogging peer, XX 


sidering any ordinate 
RT. From the similar 
triangles R7TG and 
KLG,RT = KL. RG/KG 
but 


x= where the bending moment scale is 
@ a tons-in to lin. 


RG=™t where the space scale of the beam 


section is bin to lin. 


where the area moment scale of the 
€ — Mohr circle is cin* to lin. 
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Fig. 5—Determination of M,, 
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Therefore stress—1li 
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Scales ’ 
B.M.—lin= 10 tons-inch 
y—lin=2in 
J—lin= 10in* 
_10x2_ 


“0 square inch 





Fig. 6—Example of complete construction results 
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Fig. 7—Construction of stress distribution diagram 


therefore 
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c 
Hence RT represents the stress of f at this 
distance from the neutral axis to a scale of 
ab/c tons per square inch to lin. This stress 
scale is easily remembered as being of the 
general form 
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_ My (M scale) (y scale) _ ab 
{= “Viz. f seale=" ey po = 

The stress distribution diagram may now 
be completed by drawing the stress ordinates 
through the points on the beam section 
furthest from the neutral axis, giving the 
shaded diagram in Fig. 7. The extreme 
stresses may now be scaled. Their sign 
will depend on the sign of the bending 
moment and will be obvious once the 
diagram is drawn. 

Fig. 6 shows the complete construction 
and its results for an 8in by 4in by tin 
B.S.U.A. subjected to a hogging bending 
moment of 30 tons-in about the axis YX, 
the principal axes and area moments being 
already known from tables. 


Progress of Indian Steel Plants 


THE annual report of the Ministry of 
Steel, Mines and Fuel, the Ministry in charge 
of the three new steel plants, expresses fear that 
the production of saleable steel from these plants 
may be delayed by over six months. The 
Rourkela plant is being set up with West 
German aid and technical assistance is reported 
to be lagging behind schedule and the rolling 
mills in particular are making poor progress. The 
first blast-furnace is now expected to be com- 
missioned by the end of this calendar year. 

The plant at Bhilai, Madhya Pradesh, which is 
being built with Russian aid, has run into port 
difficulties at Visakhapatnam, which was initially 
selected by the Soviet experts for the import of 
equipment and machinery from the Soviet Union. 
Experience has shown that it will not be possible 
to handle all the shipments in this port in time, 
as the port is finding it difficult to handle ships 
of the kind chartered by the Russians. As the 
port of Calcutta is already handling the import 
of equipment for the Durgapur, Jamshedpur and 
Burnpur plants, it has been arranged to receive 
at Bombay three ships a month containing such 
cargo as can be conveniently transported by rail 
to Bhilai, about 500 miles away. Meanwhile, 
facilities at Visakhapatnam are being improved. 
It is hoped to commission a blast-furnace at 
Bhilai before the end of the year. 

in Durgapur, the difficulties so far have mainly 
centred on civil engineering construction. The 
ground conditions @ave proved more difficult 
than anticipated. Recently measures required to 
overcome likely difficulties were discussed with 
the British contractors and consulting engineers, 
and work there is now pr ing according to 
schedule. There is reason to believe that the 
original dates of construction will be maintained, 
except in one section—the wheel, tyre and axle 
plant—where large-scale revision of the original 
specifications has been necessitated by changes 
in the requirements of the railways. The first 
blast-furnace at Durgapur is to be commissioned 
by the end of October, 1959. 

The report states that the development of the 
various mineral resources required to feed the 
three plants is not in pace with the construction 
of the plant in all cases. Supplies from the 
Taldih iron ore mines will not be available for the 
Rourkela plant until the end of 1959. Mean- 
while, ore will be drawn from existing market 
sources in the Gua region and stockpiled for the 
initial operation of the blast-furnaces. Again, 
until the washeries programme is completed 
(probably in 1960), selected unwashed coals will 
have to be used at Rourkela and Bhilai. Lime- 
stone supplies for Rourkela and Durgapur are 
both presenting difficulties and a new ore mine 
to be developed at Rajhera for the Bhilai plant 
will not be ready until after the steel works. 

Plant extensions to the Tata steel works at 
Jamshedpur and the Indian Iron and Steel works 
at Burpur, are progressing well and are expected 
to be largely completed by the end of this year. 
With their completion and the commissioning of 
one or two blast-furnaces of the Government 
steel works, the pig iron production is likely to 
rise to 320,000 tons this year and 1,250,000 
tons in 1959. The production of saleable steel 
which was about 1,340,000 tons in 1957, is 
expected to touch 1,450,000 tons this year 
and about 1,800,000 tons by 1959. 
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TYRES 


S the tyre bill is always to the fore in 
operating and repair costs, a further 
look at this ground-floor subject may be of 
interest. 

It is now clear that with a fair amount of 
care and attention, the tyres and maintenance 
bills can be nicely reduced if good tyre control 
can be applied. Ever since the early days of 
pneumatic tyres on goods vehicles, tyre and 
mechanical failures have usually been treated 
as separate items of expense, and only in 
knowledgeable quarters has any sound 
method of tyre control been applied. Far too 
many hauliers treat this subject as a matter of 
good or bad luck and usually leave the tyre 
fitting and changing to junior or unskilled 
labour, often without engineering supervision 
of any kind. Furthermore, the matter of 
attention to tyres and inflation is often a 
very hurried job, done by a driver or mate, 
who will kick the tyre rather than use a 
gauge, the kick or hammer blow being an 
accepted drivers’ check over the years, and 
until a series of tests was carried out by the 
writer, he also failed to be alarmed. 

However, tests were made, using one 
hammer, one new gauge and a pair of good 
boots. These were the tools, plus a pencil 
and paper. Ten 408 and six 368 were 
each hammered, kicked and then the pressure 
checked. In each case the noise was the 
same. The hammer flew back a similar 
distance, and the writer’s foot became more 
and more painful, only the unbiased gauge 
showing a true picture, as follows; on the 
408 tests : 90 1b, 91 Ib, 84 1b, 77 Ib, 80 Ib, 
65 lb, 90 1b, 81 1b, 89 1b, 891b per square 
inch—on the 368 test: 85 Ib, 88 Ib, 
70 Ib, 97 Ib, 74 Ib, 80 Ib per square inch. 

This initial test raised enough interest to 

justify a further series of tests which again 
proved that no true idea of pressure could 
be obtained from kicking or striking the 
tyres. 
"aes evident also is the apparent absence 
of any satisfactory remedy for the problem. 
The engineer could supply a reliable gauge to 
eachdriver and check pressures daily, although 
in many cases there would be no air available 
for inflation, or he could attempt to organise 
call points for tyre checks. This latter was 
partially organised, but fell down frequently, 
where out-of-the-way calls were made, or 
where drivers lost interest in this duty. 

A third method entailed fitting a certain 
number of vehicles with an air pump or 
having the location for a pump available on 
the gearbox side. This appeared to be the 
answer until the discovery was made that the 
pump did not give above 80 Ib, and 90-100 Ib 
was often needed. Other models had air 
brakes, and modifications were again con- 
sidered to give access to the stored air. Again 
this was a problem, as the vehicles in question 
had a maximum brake pressure of 80 Ib. 
Pushing up the brake pump to over the 
1001b solved the inflation problem but 
upset the braking system. 

An air cylinder was carried but did not 
have the capacity to deal with more than 
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More Wear and Tear . 


By J. E. JOHNSON, M.LR.T.E.* 


During the 1956-57 lecture session of the Institute of Road Transport Engineers 

there was presented a paper entitled “‘ Wear and Tear.” During the 1957-58 

session a sequel was given by the same author, from which we reproduce 
abstracts below. 


topping-up once round or inflate fully one 
tyre if flat. 

After a period of time it was considered 
by the engineer that the only hope was 
suitably to excite the driver into a more tyre- 
conscious way of life, at least, while on duty. 
Suitably worded instructions were posted in 
the cab, notice boards showed tyre costs and 
reasons for these. One point in particular 
was emphasised by the engineer, namely, 
wherever possible at any stop en route, the 
driver should feel each tyre by hand, and a 
soft tyre would be noticed at once by its 
raised temperature, often before becoming 
ruined: by furthér dragging. 

“Tyre drag”’ has been mentioned in the 
previous paragraph and was dealt with at 
length in “* Wear and Tear.”+ It was hoped 
at the time of writing that paper, that manu- 
facturers would finally agree to a fixed 
outside diameter or rolling radius between 
various makes of the same size. A recent 
check has, unfortunately, shown that there 
is still a large variation in dimensions between 
makes, and that remoulds also are found to 
be away from the original measurements. It 
is true that a little improvement has been 
made, but it is still possible to have up to 
l4in of diameter variation in the popular 
large sizes, in both new and remoulded tyres. 
The effect of this is obvious in varying 
revolutions per mile and loading per tyre. 

As the majority of the larger vehicles is 
still using the two-differential double drive, 
perfect tyre matching must be maintained, 
for otherwise, rapid wear of both tyres and 
differential parts will soon be evident. 

A well-matched rear bogie will give long 
life to both tyres and differential units, and 
can make a difference of 10-15 b.h.p., with a 
substantial saving of fuel ‘and a certain rise 
in total engine mileage. 

It will be appreciated that due to diameter 
variation, one make only must be in use on 
the bogie wheels, or to be more sensible, one 
make all round the vehicle, This will allow 
a periodic move round and will share the 
rate of wear over the twelve tyres on the 
floor. The spare, of course, should take its 
turn on one of the steered wheels, and not be 
left as new on the carrier, to throw the rest 
out of step at some later date. This, unfor- 
tunately, is all too prevalent on many 
vehicles. 

It is noticeable that the four steering tyres 
seem to have a varied rate of wear, and the 
pair on the braked axle naturally wear faster 
than the idle ones. Again this calls for a 
change round at frequent intervals to obtain 
the best from the whole set, and at the same 
time to take care of the small irregularities 
common to steered wheels, even on new and 
correctly aligned vehicles. 

Returning to driving axles, opinions differ 
in relation to single- and double-drive, but it 
is obvious that single-drive multi-wheeled 
vehicles and trailer will be fairly expensive on 
the four driving tyres unless their capacity for 
work is further improved. For the long- 
distance heavy haul there is much to be said 
in favour of the double-drive, where eight 





+ Tue ENorveer, May 19, 1957, page 605. 





131 


tyres instead of four handle the horsepower 
delivered. 

Another headache for the engineer who has 
vehicles on trunk services to London, is the 
menace of kerbing, and this appears to be a 
regular happening where the vehicles have to 
cross the Thames and go under instead of 
over. The practice seems to be to point the 
vehicles towards the kerb as a guide through 
the tunnels, and the result is damage and 


- heavy scuffing on the near-side tyre walls, 


with eventual failure. 

Constant arguments have failed to alter 
this particular form of expense, the usual 
story being that on entering the tunnel, the 
driver is more or less blind and uses the kerb 
to maintain his near-side position. Quite an 
expensive method of crossing the Thames, 
and the only possible answer is, of course, 
“ keep out.” 


TYRE FIRES 


To add a little warmth to this subject of 
tyres, a look at another problem, tyre 
fires, may be interesting. 

As we know that a flat tyre can take fire, 
and quite frequently does, what is the driver 
expected to do when this really happens ? 

A tyre fire is usually on the rear bogie and 
ss unfortunately, be very close to the fuel 
tank. 

On a multi-wheeler the driver is often 
unaware of trouble until either flames show 
in his mirror, or he is warned by other traffic 
that he is travelling with trouble. He then 
has quite a problem. He can do one of 
several things. He can stop and hope to 
deal with the occurrence, with help if avail- ° 
able, and call the brigade, or try to smother 
the fire by earth or any other means available. 
His other choice is a drastic one, but with 
luck he can often save disaster. He can, if 
the road is clear, press on, and can burn off 
the offending tyre with a rather awe-inspiring 
catherine-wheel display until the burnt 
remains fly off. 

Though contrary to regulations and every- 
thing else, this is, and has proved, the safest 
method in an emergency, where a driver is 
away from any town, and there is no sign of 
assistance available. 

Over a number of years of experience with 
similar fires, the majority of complete burn- 
outs has been due to the driver stopping in 
some isolated part of the highway, and the 
flames have then caught hold of ropes, sheets, 
woodwork, and invariably exploded the fuel 
tank, the vehicle then being destroyed, 
including the customer’s load. 

The other method, however drastic, has 
saved a vast number of major occurrences. 
The burning off has, no doubt, damaged the 
other tyre by heat, but in the majority of 
cases the fire has remained inside the mud- 
guard area, and burning tyre and tube have 
flung off safely with little other damage, the 
forward motion keeping the heat back from 
the fuel tank, and the catherine-wheel effect 
of the flames not allowing any concentrated 
intensity. Professional drivers have used this 
method for many years. 

Little is said about tyre fires, and certainly 
no printed information or instruction is 
available, but it can be stated with safety 
that in the hands of an experienced driver, a 
tyre fire can be controlled, but in cases where 


this knowledge is ing, a vehicle can be 
lost or seriously da , 
The engineer in c of a trunk fleet 


can do or say little in this matter other than 
acknowledge a rather “‘dodgy ” but extremely 
effective method of overcoming the tyre fire 
bogy. No one can, or will, say, after the 
occurrence, that a tyre was soft or flat, the 
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important thing being that a tyre had burned 
off, with no other material damage than the 
tyre and tube destroyed, and the rear wing 
well and traly paint-stripped. 


VEHICLE Fires 


- The connection between tyres and fires 

has now been reasonably aired, but other 
forms of conflagration are always available 
to add to the labours of the engineer and his 


team. 

Nowadays, the lessening number of petrol 
vehicles has helped in reducing the one-time 
ghastly affairs that not infrequently lit up the 
night skies. 

t is now possible to have an outbreak of 
some considerable size and still finish with a 
full tank of oil fuel. Sometimes, however, up 
goes the tank and then usually all else. How 
did it all start ? Quite a number of people 
wish to know this. Usually the engineer is 
at the end of the queue, as he is probably 
already assessing the damage and trying to 
remember if he still holds that spare cab frame. 
To look at the varied causes will produce the 
following. First, tyres, which we have dis- 
cussed already ; secondly, electrical ; thirdly, 
hot exhaust pipes and, on occasions, the load, 
which, if of a certain nature and allowed 
movement and friction, will ignite ; lastly— 
the one which started for no reason at all. 
We will begin with that smell of burning 
rubber. It may start with a worn-through 
power line, and eat along unnoticed, until 
some unit fails, or the driver’s attention is 
attracted by sight or smell, or both. He stops 
at once and is aware of melting rubber and a 
glowing harness or wiring loom. The next 
step should be easy. But isit ? All he has to 
do is to disconnect the batteries or break one 
line. 

The main starter cables do not break and 
the terminals do not lift off the posts. A 
spanner is needed, but of what size ? He has 
ene in his pocket, a quarter by five-sixteenths. 
This fits one nut only and is no good because 
the bolt turns due to corroded corners on 
the head. The quarter spanner does not fit 
the other nut, that appears to be one of those 
without legal parents. 

It is indeed strange that throughout the 
years engineers have stuck to this double 
event in fastening a battery terminal. How- 
ever, the driver does not know or care about 
the inside of electrical fittings ; he has a fire 
on his hands and no help. The jack bar is 
tried next and does no more than smash the 
top of the battery. Eventually, the line is 
broken, the power is cut and the burning can 
be extinguished. If lucky a rewire will put 
things in order, but on occasions worse 
happens and woodwork, canvas, roof, seats, 
&c., light up and the matter is beyond 
control, ending in a carry home, strip and 
rebuild. 

The writer’s records show that in 11,500,000 
miles travelled over trunk routes, sixteen 
vehicles were damaged by electrical fires, 
small, medium and large amounts of damage 
being the result. In all but three cases the 
vehicles were middle-aged, well-used models 
where many wiring repairs had been carried 
out over the years. Some of the installations 
were in cotton loom, P.V.C. casing, sleeving, 
and only two in steel conduit. The two 
steel-tube systems had both fired at a screwed 
joint that had broken and escaped attention. 
In any case, these two fires were of negligible 
severity, as the conduit had allowed the 
wiring to burn more or less harmlessly. The 
cotton-loom system really burned and a 
considerable amount of damage was suffered. 
The sleeving and P.V.C. jobs also burned 
and were expensive repairs. The ideal 
arrangement is very obviously steel conduit, 
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or steel flexible pipe carefully arranged to 
take into account vibration and flexing of 
scuttles and dash assemblies. Also it is 
clear that the driver is indeed helpless unless 
the battery can be quickly disconnected. 

The petroleum tanker and chemical trans- 
port people usually provide a sound master 
switch near the batteries to allow instant 
isolation of the main electrical supply, and 
such a thing as an electrical fire is a rare 
occurrence. A heavy-duty plug and socket 
combination can also be used as an easily 
detachable main battery lead. This is quite 
easily rigged and takes the place of a master 
switch. 

While writing, it is a relief to find that a 
certain manufacturer of battery-pole ter- 
minals has now standardised his bolts and 
nuts, and provided the bolt does not turn 
on its square, a quarter by five-sixteenths 
spanner should undo both positive and 
negative if needed. 

Further on vehicle fires, there is the dang- 
ling rope end which finds its way between cab 
and headboard, and coming into contact 
with the hot exhaust pipe, is soon alight, 
especially if climbing a steep hill under full 
power and heat. This, unfortunately, hap- 
pens behind the driver’s back and can be 
well under way before discovered. The 
answer to this is, either a front exhaust system 
or a steel sheet between cab and body, 
completely to shield the exhaust area from 
ropes, sheets, &c. A rope end dropping 
between cab and body will dangle and swing 
round and be a general nuisance in many 
ways, and this shield will serve a number of 
purposes apart from fire prevention. 

There are still one or two, other causes that 
have been known to start serious fires. 
Certain materials carried by road can, if 
conditions are right, self-ignite or can fire 
due to friction-generated heat. Fortunately, 
this does not occur very often, but the 
writer has notes on one or two affairs that 
did start entirely on their own. One such 
instance was in transporting 3-ton rolls of 
paper which had been allowed to rub 
together, due mainly to lack of correct 
loading or chocking. This fire started 
amongst the load, but it was never satisfac- 
torily settled as to whether the fire was the 
result of the pressure of two rolls of paper 
igniting themselves or if, in fact, the rolled-up 
tarpaulin became jammed between two rolls 
and started to smoulder due to friction, the 
main point being that a fire did commence. 
The load was damaged by fire and water and 
a replacement body was needed. The lesson 
learnt was with all such future loads to keep 
heavy circular items apart by suitably 
timbering or chocking. 

Another somewhat mysterious fire in which 
vehicle and load suffered was finally diag- 
nosed as spontaneous combustion, the load 
in this case being bales of old rags and rather 
oily cleaning material. In this instance the 
fire started while the vehicle was at rest. As 
the load had been on the vehicle for eleven 
hours’ running time and around one hour 
standing time, it could only be assumed that 
the lowest bales had self-ignited. 

The writer had experience recently of a 
serious burn-out started in a most unusual 
manner. The vehicle in question was ten 
years old, but quite serviceable, and a 
reliable money-spinner. The batteries were 
carried under the mate’s seat, and when the 
vehicle was much younger, had had covers 
fitted over the battery tops. At some time 
during its life, a fitter or electrician had 
experienced trouble in removing or fitting the 
covers (usually in their removal) and had 
probably slung the cover away in disgust. 
However, in due course, the driver’s seat 
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became the worse for wear, and he exchanged 
his worn cushions for the less-used and less- 
worn mate’s seat. The seat cushion in 
question was of wire mesh and spring con- 
struction with a layer of cotton waste and 
felt secured below the leather top. During 
its long life the worn seat had, without 
completely falling to pieces, broken quite a 
number of wire strands which eventually 
came through the bottom cover of hessian, 
and in due course, made contact with the 
battery cell bars below. This, of course, was 
not known until afterwards. However, while 
investigating the damage and debris, strands 
of spring wire were found securely welded to 
the battery-cell bars, which had, remarkably 
enough, survived the blaze, and an idea was 
then formed as to the cause of the fire, which 
until then had been a mystery. To prove this 
point, an old seat was found and suitably 
unstranded to a worn-out and stringy state. 
A 12V battery was obtained fully charged, 
and a test was made. Obviously the writer 
knew that sparks would fly when the stranded 
wires made contact with the battery, but he 
was really shaken by the speed of the events 
that followed. On contact being made, and 
the usual “ spat ”’ of a short circuit, the whole 
of the wire springs and mesh warmed up at 
once to a red glow, and before the seat could 
be torn free, the padding and cover were in 
flames. On it being literally kicked free of 
the battery, the seat continued to burn to 
destruction. From that time battery boxes 
were made or lids fitted and all seats came in 
for regular inspection. 


VEHICLE ACCIDENTS AND DAMAGE 


Records show a number of cases where 
mechanical failure has indeed been the cause 
of accidents and this may be well worth a 
hearing. 

A regular cause of winter brake failure 
amongst the servo models is, of course, the 
freezing of main servo atmospheric valve, 
due to the presence of moisture on the piston 
rubber. Quite a number of vehicles have the 
servo mounted on the outside of the chassis 
frame, and often more or less in line with 
the front tyre, which flings up water, mud 
and everything else directly at the valve 
casing, and the sock-covered rod entry port. 
In older vehicles, this sock can be cracked 
or perished, and can, quite unnoticed, allow 
a considerable amount of water to pass 
directly into the interior of the servo. Regular 
draining at both sides of the main piston is 
recommended, and if at all possible a shield 
is of value if it can be fitted in front of the 
servo, or mudguard flaps can be fitted which 
will eliminate the dangers of water flung up 
from the tyres. 

On air brakes the same danger exists from 
water collected within the air vessel, and 
travelling to valves, causing freezing and 
locking up. Fortunately, an anti-freeze device 
is now on the market which is of value in 
preventing this trouble. Having had one or 
two systems so fitted, the writer can testify 
to its efficiency. Also in wintry weather 
trouble has been experienced where a cheap 
brand of brake fluid has been used, and the 
trouble has been brake failure due to solidify- 
ing or jellying of the fluid. This has happened 
at times, mainly at night, when the tempera- 
ture has been really low. In cases such as 
these there is only one answer with brake 
fluid, use only the genuine article which is 
designed for the job, and keep off the appa- 
rently cheaper fluid. Engine oil fuel also 
suffers from this trouble where the pour point 
or jelly point is too high. With fuel, the 
pour point is fixed in the processing and can 
be adjusted to a lower point if specified by 
the engineer. Certain fuel people stick to the 
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same figure winter and summer. A vehicle 
travelling at a fair speed during the night 
may, during the early hours, experience con- 
ditions equal to 25 deg. or 30 deg. of frost 
and with a high pour point, oil will grease up 
or jelly. This is worth adjustment during 
the winter months where night trunks are 
operated. This is slightly off the subject of 
brakes and accidents, but has tied up with 
trouble from time to time. 

A point concerning air brakes has intrigued 
the writer for a number of years. This is the 
air vessel fitted to such vehicles. In any 
factory or garage, an air vessel or receiver is 
treated with great respect. It is regularly 
inspected, cleaned and usually insured, but 
on the road vehicle this still-lethal cylinder 
is never thought of, despite its all-weather 
service. 

Quite recently an air cylinder relief valve 
seized and the cylinder exploded, blowing a 
large piece out of the body, luckily with no 
loss of life. The engineer is wise to check 
these cylinders at intervals for dents and 
rusting. As there is rarely a sizeable inspec- 
tion hole, little can be learned of the interior. 
If the engineer is so inclined, he can carry 
out a cold water pressure test with the vessel 
off the vehicle, and can take his test load 
carefully up to two-thirds above working 
pressure. The safest method is, of course, 
hand pumping, with the cylinder suitably 
caged off. 

Regular attention to the relief valve is 
important, especially of the control spring, 
which may, if left undisturbed for a long 
period, become solid with rust and resist 
blowing at top working pressure, causing a 
dangerous rise. 

Again the writer begs to stress the import- 
ance of using only genuine hydraulic fluid, 
plungers, valves and cups. Many instances 
have been recorded where rubber cups, 
glands and seals, have been attacked and 
destroyed by the use of cheap pirate fluid 
which had a destructive action on the units. 
One such instance will always be remembered 
by the writer, as a driver lost his life due 
entirely to complete loss of brakes. Investiga- 
tion of the master cylinder showed that the 
main rubber cup had been literally reduced 
to pulp by the action of some cheap unknown 
fluid. 

One obvious cause of accidents is, 
undoubtedly, the bad habit of driving to the 
limit of a vehicle’s stopping ability. To look 
back briefly into past years, when driving 
ex-W/D 1914-18 model Peerless, or similar 
solid-tyred machines, any descent was treated 
with great care when loaded. Being fitted 
with rear and transmission brakes only, and 
only manual effort being available, a stop 
was made at the top and the lowest ratio 
engaged, the vehicle then being more or less 
lowered carefully over the edge, usually with 
the ignition switch off, and a foot braced 
against the dash to help pull on the hand 
brake. In those days no risks were taken and 
it was not uncommon to see a driver’s door 
off the catch both downhill and uphill. 

Compare the two to three dozen items 
comprising the whole brake system then in 
use, with the modern hydraulic-boosted 
multi-wheelers with automatic adjusters that 
have some 400 separate bits and pieces to 
supply brakes to the vehicle. The power now 
available at the touch of the pedal tends to 
give a sense of security that may be mislead- 
ing, and all too often drivers can be seen 
approaching and descending quite steep hills 
at really dangerous speeds which, from time 
to time, produce an accident. It is difficult to 
point out that any system can be overstrained 
and frequently is, due to this bad habit. 
Tyres, wheel studs, “ U” bolts, brake back 
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plates, and the power units themselves, all 
suffer through abuse of this high braking 
power. 

From time to time we are troubled with the 
accident where a vehicle has failed on a hill 
and run back out of control, with the usual 
ditching or overturning and resultant dam- 
age. The most remarkable thing here is that 
in all probability it is one of our newest and 
most powerfully braked vehicles. 

We will select one of these incidents where 
a vehicle ran back downhill and crashed 
heavily with a near-major rebuild. The hill 
in question is on a main road, gradient one 
in six-and-a-half, plus one rather deceiving 
adverse-cambered bend where the gradient 
rises to one in five-and-a-half on the inside. 
In other words a normal busy British main 
road. The vehicle is a heavy modern eight- 
wheeler, mileage around 55,000 from new, 
fitted with hydraulic engine-boosted brakes, 
two-leading-shoe action, and everything made 
very sure and easy for a first-class stop from 
speed. Coupled to this is a crawler or super- 
low bottom gear which, with 125 b.h.p. 
available, will take 24 tons gross anywhere 
on main roads in Great Britain. The driver 
is average, not widely experienced but 
normally able to cope in most cases, and 
travelling a regular 900 miles per week on 
trunk work. The vehicle is fully loaded and 
the approach to the hill is normal. As he 
climbs he finds revolutions per minute drop- 
ping, and goes down as far as normal low. 
Super-low is not good to get if climbing and 
is not often needed, so rarely in fact that he 
has never practised it without a full stop. 

However, as the revolutions again drop, he 
has a dab at engaging crawler and misses. 
In a second or so he is on the move backwards 
and slams on the hand brake, which can be 
ratchet, straight fulcrum or eccentric wheel 
and chain. It can alsosbe on his left-hand 
side and horizontally positioned. All he has 
to do is to lock it on, get his breath back and 
either try to take off again, or lower the 
whole lot slowly downhill for a new attempt. 
Unfortunately, none of this works, and the 
driver is now in neutral with the engine 
stopped and no boost to the foot brake, or 
in gear with the engine being turned in 
reverse, and again no boost. 

Not helping, is the fact that there is no 
leading-shoe action, just whatever he can 
obtain by brute force from pedal and direct 
Lockheed, and the vertical-lift hand brake 
which is most effective when the left arm is 
at its weakest pull point, i.e. nearly at right- 
angles. With this he attempts to stop twenty- 
four tons going backwards at around 10 
m.p.h. and pushes and pulls until he has no 
strength left to steer, and quite frequently 
heads the wrong way. 

Surely something is very wrong with this 
set-up and should be corrected at once. Let 
us see if this “* something wrong ”’ can be pin- 
pointed. First the brakes. As a high value 
boost is used for normal operation, it is 
now the practice to use a type of liner of 
somewhat reduced friction value, ie. a 
moulded one, it being understood that if the 
higher-value linings, such as woven, wire 
bound, &c., were used, horrible things would 
happen to brake back plates, axle brackets, 
&c. So for a smooth no-fade brake, moulded 
are fitted. It appears that the higher the boost 
power available, the lower can be the friction 
value of the liner used. 

Secondly, a two-leading-shoe system is one- 
directional, no added assistance via shoe 
design is available if running backwards. 

Thirdly, boost drive. This can be engine or 
gearbox driven, either through constant 
mesh or an auxiliary device, but again it is 
effective only if the engine is running. 
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Finally, as to brakes. The hand brake is, 
of course, designed to hold the vehicle when 
loaded, but not all drivers are able to lock it 
on with enough strength to hold the vehicle 
on a steep hill. Normally, if the engine is 
running and the boost is working, the shoes 
can be locked on first by the footbrake, and 
held in that position by the hand brake. But 
can the hand brake alone hold the vehicle at 
all times during the normal liner life ? In 
many cases it can not, and yet a brake test 
forward would be passed easily. It is no use 
whatever adjusting all brakes and doing a 
road test, unless a loaded reverse-test can be 
made minus boost, and that is not always 
possible. Again, over a period, the brakes 
can lose some value by miles run, and heavy 
usage between checks, and whilst they may 
be absolutely safe forward, they are ibly 
of little or no use in reverse and un ted. 

So the point made is that a vehicle can run 
away backwards, especially if not boosted at 
the time, and at the moment little can be done 
about this. One answer would be, of course, 
to reduce some of the higher boost pressures, 
and use the higher-value liner, as in the case 
of servo vehicles, which use similar hand 
brake gear but are not so prone to run away. 
Secondly, better positioning of the hand 
brake. Line this up with the foot operation 
so that one can be levered off the other, i.e. 
hand brake coming to the vertical, spot-in- 
line with the right foot. This is the best 
possible positioning. Finally, a foolproof 
emergency storage of boost that is ready at 
any time for such a situation. On an air 
system, of course, arrangements can be made 
to cover this by emergency brake detail, i.e. 
separate storage tank, control, &c. 

After the various accident repairs and 
rebuilds, the steering must be tracked and 
aligned on all vehicles, and a useful point 
can be mentioned here. Trial and error 
over the years have shown that greater 
accuracy in the work of setting steering gear 
is attained with the vehicle loaded. This 
point seems odd, and often impracticable, 
but there is now no doubt that a vehicle set - 
up correctly when empty will show a differ- 
ence when checked loaded. So for the best 
steering results, and to give tyres every 
chance, set the steering reasonably correct on 
assembly, but re-check when loaded, and 
spot-on settings are then assured. With the 
latest sighting tackle this is the work of a 
moment, and if the error is there, only good 
can result from the extra work necessary. 

While on this subject of accident damage 
and repair, especially to front-end crashes, a 
very important point should be remembered 
before re-assembly. This is steering com- 
ponents. After any bump or crash all 
steering arms and levers should go through 
the crack detector. 

The writer has vivid recollections of two 
steering items, ie. one drop arm and one 
steering-box spindle which were nearly re- 
fitted to the repaired vehicle after front-end | 
impact with a tree. Almost out of curiosity 
at that time, when magnetic crack detection 
was new, these items were sent for test, 
although both appeared perfect and rang like 
a bell when sounded. Imagine the shock 
experienced when the rts came back— 
the drop arm had an 87 per cent internal 
fracture, and would have snapped in two at 
the first large stone, brick or kerb, despite 
the unbroken surface and beautiful beli-like 
ring. The steering-box spindle had sheared 
internally to within */,,in of the outer surface, 
and was literally held together by the outer 
case-hardened shell, having an 82 per cent 
separation internally. These two items are 
still retained as a strong reminder that in our 
trade “ face value ”’ is of no value at all. 
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Letters to the Editor 


We do hold ourselves the of 
(7 not ——— opinions our 


COMPREHENSIVE LIST OF 
ENGINEERING RELICS 


Sir,—It is a matter of considerable satis- 
faction to the Newcomen Society that you 
have referred in the leader of your issue of 
July 11 to the discussions recently held 
between the Society and officials of the 
Ministry of Works on the important question 
of the preservation of engineering ‘relics. 
This leader will bring the matter to much 
wider notice than the Society itself could 
command. As you rightly say, the question 
under discussion was primarily the preserva- 
tion of historic relics on site—and these two 
last words should be emphasised—as affected 
by the Acts of 1947 and 1953. The important 
point here is that while these Acts provide 
for the preservation of buildings of historic 
interest, no provision is made for the preser- 
vation of buildings, themselves of no historic 
or architectural value which, however, are 
housing machinery of historic importance in 
itself. Nor for the preservation on site of the 
contents of such buildings. That briefly is 
the problem and it brings me to one of the 
pertinent questions raised by you. How isa 
“relic” to be defined ? I suggest that if we 
knew a simple answer to that question half 
our problem would be solved, but I think, 
perhaps, that the best selection from the 
many definitions in the O.E.D. to apply to 
the present case would be “any object 
invested with interest by reason of its anti- 
quity or association with the past.” This, 
however, would have to be qualified or 
expanded to include specific association with 
the historical past of engineering and tech- 
nology, and especially with any particular 
phase or development in that history. For 
example, as you rightly say, among other 
items the attention of the Ministry has already 
been drawn to the Stretham engine and 
scoopwheel and to the Coalbrookdale fur- 
nace. The importance of the latter derives, 
of course, from its association with Abraham 
Darby I and the first commercially successful 
smelting of iron by coke carried out by him 
in that furnace at the beginning of the 
eighteenth century. The Stretham engine and 
scoopwheel are, perhaps, less familiar to 
your readers. It is the last remaining example 
of the original steam engines, first adopted in 
the Fens in 1821 to supersede the wind- 
mill driven scoopwheels which were then 
failing to cope with the falling levels of the 
land and the increasing difficulties of 
drainage. These two examples typify what 
I have referred to as “ association” with a 
** particular phase or development’ in the 
history of technology. There can, of course, 
be other factors, perhaps of lesser importance, 
contributing to the creation of a historical 
* relic,” association, say, with an individual 
of importance in the history of technology. 

As you have quite rightly emphasised, the 
Newcomen Society would be as happy to hear 
from non-members as from members of the 
Society, and to widen the field as.much as 
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possible the Society. will welcome any details 
of any engineering relic which any individual 
feels should be preserved. As I have ex- 
plained above, the primary purpose of our 
discussions with the Ministry has been in 
relation to relics on site, and machinery 
housed in buildings not themselves of 
historic importance, but information outside 
this somewhat limited field will certainly be 
welcome. Discrimination in compiling the 
list for the Ministry must be exercised by the 
Society but it would be only too grateful to 
receive particulars which, while not qualify- 
ing for inclusion in that list, can nevertheless 
be recorded. By this means also it may be 
possible to obtain foreknowledge of relics, 
of historic and interesting machines and the 
like, which might otherwise be scrapped and 
disappear without trace if no active steps 
are taken to ensure, if at all possible, their 
preservation. You quite rightly pose the 
question “how old must a ‘relic’ be ?” 
The only answer, I think, to be given here is 
that while a relic, as has been defined above, 
must of necessity have some association with 
the past we must not overlook that to-day 
will be the past tomorrow. Antiquity in such 
cases is not necessarily the yardstick. A 
machine in use to-day, representing a signi- 
ficant phase in a particular branch of tech- 
nology may be superseded tomorrow and 
thus become a historic relic. That is why 
the Society would suggest that appropriate 
machines still in use should also be recorded. 
It is not the intention of the Society that 
attention should be directed “only to 
objects which have no other protection than 
the Government can afford.”” You cite the 
case of the Cornish Engine Preservation 
Society which, as you rightly say, represents 
an instance where protection has already 
been found “ by some body or organisation.” 
The Stretham engine and scoopwheel, to 
which I have referred above, is a case in 
point. This “relic,” I might explain, 
embodies all the difficulties of definition 
under the Acts of 1947 and 1953. Its 
importance to the history of a significant 
phase in the draining of the Fens cannot be 
exaggerated. The Newcomen Society has 
recently formed a Preservation Trust for this 
plant and the Trust will shortly be issuing an 
appeal to the public for funds. Here is an 
example where the whole procedure of 
preservation has been put into operation by 
a private body. i.e. the Newcomen Society, 
as distinct from a Government Department. 

As to the final point in your leader, the 
nature of the information which the Society 
is wishful to obtain, this can briefly be sum- 
marised as (a) the site and nature of the plant, 
(6) owner of the plant, (c) date of installation 
or manufacture, (d) very brief details of 
history and significance and (e) whether in 
operation or not. The importance of engin- 
eering and technology to the advance and 
prosperity of this country, and the lead 
which it has given to the whole world need 
not be stressed. I fear, however, that the 
importance of the history of British engineer- 
ing and technology too often has to be 
stressed. That, as you know, is one of the 
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objects of the Newcomen Society, and any 
help which you can continue to give us in the 
achievement of our present aim will be 
gratefully appreciated. May I add, for the 
benefit of your readers, that all information 
should be sent to the Hon. Secretary, The 
Newcomen Society, Science Museum, Lon- 
don, S.W.7. 
L. E. Harris, 
The Newcomen Society, President 
South Kensington, 
London, S.W.7, 
July 19, 1958. 


THOMAS GRAHAM MENZIES 


Sir,—There cannot to-day be very many 
engineers who remember Thomas Graham 
Menzies, C.B.E., M.I.C.E., whose death has 
just been announced and this for the reason 
that no less than thirty-four years ago he, of 
his own choice, decided to go into complete 
retirement. Why he chose to do this has 
never been very clear and from the engineer- 
ing point of view his retirement in his ’fifties 
was a real loss to his profession. 

We who knew him in the heyday of his 
active career when he was chief of staff in the 
old-established contracting firm of Easton 
Gibb and Son, Ltd., recollect a man whose 
natural insight and acquired skill into all 
matters connected with civil engineering and 
his ability to impart his knowledge to others 
were quite remarkable. It was he who first 
instigated the experiments which led to the 
perfecting of the pile extractor and he who 
originated the idea of concrete batching 
plants which are now in universal use on big 
jobs. During the 1914 war he, by a really 
amazing effort of imagination which rather 
outran the physical means available for put- 
ting it into effect, devised the so-called 
Mystery Towers, a line of which twenty-three 
in number were intended to block the 
English Channel against the passage of 
submarines. 

So has passed from among us a very gifted 
and intriguing personality who, if his lot had 
not been cast in the rugged field of civil 
contracting as it existed fifty years ago, 
might with equal facility have attained 
eminence as a University professor. 

G. MAUNSELL 
J. RENNIE 
Westminster, London, 
July 21, 1958. 


RAILWAYS INTO ROADWAYS 


Sir,— Without wishing to enter into the 
railway into road controversy I feel I must 
ask Mr. Dobson (issue of July 4) where he 
thinks he can can catch a train which will do 
200 miles in somewhat under three hours. 

My usual experience, living 126 miles from 
London, is that for an appointment at 10.30 
a.m. it is better either to go by car or to 
leave the night before. I may have been 
unfortunate but no train on which I have 
travelled in the last twelve months has been 
on time. British Railways have now replaced 
the dining-car on the morning train with a 
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rather uncomfortable buffet car. And far 
from arriving “ fresh and clean for the meet- 
ing” one usually arrives in a very grimy 
State ready more for a bath and change of 
clothes than for a meeting. 

If Mr. Dobson was in fact gazing into his 
crystal ball and giving us a glimpse of the 
future (how far distant, | wonder ?) then | 
apologise for raising the matter. 

R. E, LEAPINGWELL 

Stores Road, Derby, 

July 8, 1958. 


Book Reviews 


Heat Transfer (Vol. Il), By M. Jakos. 
Chapman and Hall, Ltd., 37, Essex Street, 
London, W.C.2. Price 120s. 

THE appearance of the second volume of 
Professor Jakob’s treatise on heat transfer 
is an important event for all interested in 
the subject. Since the author’s death in 1955, 
the manuscript, then almost complete, has 
been prepared for publication by Dr. Kezios ; 
but the new volume clearly exhibits the 
qualities which distinguished the earlier one, 
published in 1949, from all other texts on 
the subject. 

These qualities derive from the thorough- 
ness and integrity of the author, who was 
concerned to obtain for himself and to 
convey to his readers not mere knowledge 
but sure understanding. This is exemplified 
most clearly in his treatment of previously- 
published work. Many authors are careless 
about references, citing those papers which 
happen to have introduced them to a subject, 
rather than the original sources. Professor 
Jakob however always went back to the true 
starting point, not merely to honour the 
innovators, which he has done handsomely, 
but so as to examine their assumptions, 
correct the misprints, assess the experimental 
accuracy, and appraise the nature of the 
mathematical techniques. The significant 
results of his studies of the literature are 
presented clearly, and in detail, in his trea- 
tise ; his own researches, which are exten- 
sive, are presented impartially and in their 
proper place. The two volumes form a 


splendid example of scholarliness applied © 


to an engineering subject, which future 
authors would do well to study. 

Broadly, the present volume covers appli- 
cation of heat transfer, whereas the previous 
one dealt with fundamentals. The major 
sections include: radiative heat exchange, 
thermometry, recuperators, regenerators, and 
various aspects of heat transfer through 
boundary layers. The first of these is par- 
ticularly welcome, for only one other text- 
book deals with the subject in any detail, and 
many potential users find it difficult. Pro- 
fessor Jakob has assembled almost all the 
known graphs and tables for angle factors 
between surfaces, but inevitably the book 
omits some of the recent work on radiative 
exchange between gas masses. The author's 
treatment is open to criticism in some 
respects. Thus it would have been better, 
in our opinion, ta use less space in describ- 
ing the methods of calculating heat transfer 
employed by earlier workers, and to concen- 
trate on recommending one method clearly 
to readers who have to perform a furnace 
calculation quickly ; for such recommenda- 
tions are hard to come by. 

The recuperator and regenerator sections 
are more extensive than any previous treat- 
ment in the English literature, and will be 
greatly appreciated by both design engineers 
and research workers. The author does not 
however attempt to discuss constructional 
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methods or the departures from ideal per- 
formance which may arise in practice. 

The magnitude of the task which the author 
set himself becomes most apparent in the 
sections on convective heat transfer through 
boundary layers. The literature on this sub- 
ject has grown enormously in recent years, 
and moreover has been developed by aero- 
dynamicists as well as by engineers. It is 
not surprising therefore that Professor Jakob, 
who was trained as a physicist, occasionally 
puts a foot wrong. For example, in discuss- 
ing heat transfer with arbitrary surface 
temperature, he focuses attention on the 
particular temperature-viscosity law used by 
Chapman and Rubesin, which is of minor 
importance, but fails to stress the essential 
point that these workers were investigating a 
new family of “ similar ’’ boundary layers, 
namely those with power-law wall-tempera- 
ture distributions. Judged by the author’s 
high standards, this represents a failure to 
put the reader properly in the picture. His 
survey of the available experimental evidence 
is however admirable and unique. 

Taken together, Professor Jakob’s two 
volumes form a first-class textbook for 
students, source-book for research workers, 
and handbook for practising engineérs. 
However it must be said that none of these 
groups will find all that they need. The 
author’s very thoroughness and care for 
detail have made it necessary, even in a total 
of 1400 pages, to leave out many aspects of 
the subject, some of them important. Heat 
transfer has spread so far into mathematics, 
aerodynamics and chemical engineering, that 
no one man can grasp it all. If ever a com- 
prehensive work is to be written on the 
subject, it will have to be through the col- 
laboration of a team. 


Proceedings of the Second Congress of the 
Federation Internationale de la Precon- 
trainte, Amsterdam, 1955. CEMENT AND 
CONCRETE ASSOCIATION. 52, Grosvenor 
Cardens, London, S.W.1 Price 100s. 

IN these proceedings are presented some 

forty papers together with the discussion on 

them, on certain selected topics related to 
prestressed concrete, namely, grouting and 
anchorage systems, problems in the manu- 
facture and use of prestressing steel, factory 
produced prestressed units and the assembly 
on site of precast units by prestressing, 
moment distribution in statically indeter- 
minate prestressed structures beyond the 
elastic phase and the influence of plasticity 
on the strength and instability of thin pre- 
stressed concrete shells. To these are added 
two papers, one on a comparative analysis 
of specifications for prestressed concrete 

(1955), and the second on the economic 

advantages of the material. 

Such a set of papers is an interesting record 
of the progress that had been made up to 
that time on the topics given above. Some 
of it is of course of pure historical interest 
since practice has left it behind; some of it, 
particularly the second section, comprises 
authoritative statements on the functions and 
use of prestressing, and parts of it will be of 
permanent interest, particularly that related to 
indeterminate prestressed structures, although 
a number of the British contributions are 
available in other publications. It is perhaps 
interesting to record that the third congress 
had little new to add to the first and third 
topics listed above. It is perhaps a pity 
(although the difficulties of a multi-lingual 
publication are appreciated) that such a col- 
lection of papers has taken so long to see the 
light of day particularly since it has been 
overtaken by the third congress held recently 
in Berlin. Perhaps the time has now come 
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to reduce the papers to more manageable 
proportions and to reduce the frequency of 
the congresses since the method is now a 
proven one and new “ discoveries” are 
getting rarer. 

This volume is a useful one particularly in 
that it records other viewpoints, mainly 
continental ones, on many aspects of pre- 
stressing and it should be on the shelves of 
anyone interested in the subject of prestressed 
concrete. 


Recherches sur quelques propriétés de cer- 
tains hypergols. By J. FRANCON. Pub- 
lications Scientifiques et Techniques du 
Ministére de l’Air, No. N.T.66. Service 
de Documentation et d’Information Tech- 
nique de l’Aeronautique, Magasin C.T.O., 
2, Avenue de la Porie-d’Issy, Paris (1S5e). 
Price Fr.650. 

HYPERGOLS are defined as self-reacting mix- 
tures of liquids which burn within 20 and 
40 milliseconds. They must give adequate 
thrust and their characteriS8tics (speed of 
combustion, storage properties, viscosity) 
must not appreciably vary over a range of 
—20 deg. to +20 deg. Cent. The author 
presents his researches in this field, using 
high-strength nitric acid in combination with 
seven fuels (benzene, white phosphorus, tere- 
benthine, aniline, petrol, fuel oil and white 
phosphorus solution). 


Elektrische Antriebe von Werkzeugmaschinen. 
By Dr. H. von STENGEL. No. 4 of the 
TR Special Series. Verlag “* Technische 
Rundschau” Hallwag, Nordring 4, Berne 
(Switzerland). Price S.Fr.4.80. 

THE present issue, No. 4 of the T.R. Special 

Series, surveys the field of electric drives for 

machine tools from the viewpoint of the 

designer, with the object not only of enabling 
new designs to be based on sound founda- 
tions, but also to furnish information for 
increasing the efficiency of existing machines 
by modernising their drives. The book falls 
into four main sections: choice of drive, 
design (three-phase and d.c. motors, variable 
speeds, gearboxes), control of machine tools 

(including programme control and copying), 

and examples of actual designs. 


Books Received 


Aids to Workshop Practice. By C. T. Bower. 
Odhams Press, Ltd., 96, Long Acre, London, W.C.2. 
Price 18s. 

Network Synthesis. 
Chapman and _ 
W.C.2. Price 188s. 


Vol. I. By D. F. Tuttle, Jr. 
Ltd., 37, Essex Street, London, 


Pi ave bon gg Meee pelt ner Romine 
or! 

Co., Ltd., 6 and 7, Clifford Street, London, W.1. 
Price Ils. "6d. 

Prestressed Concrete. By P. B. Morice and E. H. 
Cooley. Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street, Kingsway, London, W.C.2. 
Price 57s. 6d. 

eed Exterior Ballistics of Rockets. By L. Davis, 

Follin and L. Blitzer. D. Van Nostrand 
Company, Saag — Kensington High Street, London, 


Gas Dynamics. A. B. Cambel and B. H. Jen- 
nings. MeGraw-Hi 1 Publist oF ng lay 
ae Sg 95, F Street, 4 


Proceedings of pa International Conference 
Fatigue of Metals, 1956. Institution of Mech. 
on ag OF 1, Birdcage Walk, Westminster, 
Fp W.1. Price 90s. 


6 et ee Fifth edition. 
By John W. Hendry. Isaac Pitman and Sons, 
Ltd., Pitman House, rae Street, 
London, W.C.2. Price 21s. 

Handbook — and D a for Pro- 
duction. By Hyman M. Fall 
eT ao hag 4 aie "Audley Street, 

87s. 6d. 
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Reinforced Concrete 
Structure for Bulk Storage 


Economical bulk storage has been achieved in the building 
described here by excavating a pit, and enclosing the space 
which would be taken up by granular material deposited in 
the pit and heaped above it ; this shape is modified by pro- 
The building is portal-framed 


vision of an overhead crane. 


and is of cast-in-situ reinforced concrete of an interesting 


design, as shown on the right. 


T the Saltram cement works in Plymouth, 
a reinforced concrete structure giving 
bulk storage for clinker and gypsum has 
recently been erected. The appearance of 
the structure was considered important, and 
the design aimed at architectural appeal 
cgmbined with economy in relation to the 
storage capacity available inside it. A 
sloping site has been utilised in an original 
manner to achieve this second aim, by form- 
ing one side of the building with an existing 
earthen bank and “* making up” the other 
sides. The main structure has no load- 
bearing retaining walls, but its capacity is 
large because of the pit between the feet of 
the portals ; this is clearly shown in the cross 
sectional drawing. The shape of the build- 
ing was derived from considering the shape 
of a heap of material deposited in the pit, 
and hence the minimum covering needed to 
protect it from the weather. Two further 
needs were for lorry access, and for an 
overhead crane. 

The structure itself is of cast-in-situ rein- 
forced concrete and consists of eight pinned 
portal frames carrying concrete secondary 
beams and roof, crane beams for the over- 
head travelling crane, and side walls formed 
as thin shells with cantilevered canopies, in 
the manner shown in the drawing. The 
curvature of these shells imparts sufficient 
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stiffness for them to give a degree of longi- 
tudinal stability to the series of portal frames. 

The frames are at 32ft centres, and the 
overall dimensions of the structure are 240ft 
by 76ft. The payload of the crane is 7 tons, 
the clear span between the crane beams 
being 49ft and the span of the portal frame 
at this level 53ft. The inclined leg of each 
portal frame is 14in by 30in in section, 
reinforced, top and bottom, with two lin 
and one 4in bars, while the vertical section 
incorporating the crane beam has a section 
of 14in by 36in reinforced with five I}in, 
two gin and two 4in bars in the tension side 
and two | 4in and one jin bars as compression 
steel. The section at roof level varies in 
depth from 4ft Sin to 3ft 6in at the centre 
line ; the top reinforcement at the latter 
point is two I4in and one jin and bottom 
reinforcement is five 1}in bars ; Zin stirrups 
are at 6in centres. The crane beam incor- 
porates a walkway and parapet. 

The hinges at the feet of the portals are 
formed by simply crossing the reinforcement 
at the centre of the leg, and reducing the 
cross sectional area from 14in by 27in to 
14in by 12in. The drawing also shows the 
extent of the footings built to carry the 
portals below hinge level. As a measure of 
economy, both vertical and inclined footings 
have been separately constructed under the 











legs on one side of the building. A con- 
tinuous beam at ground level ties the feet of 
the portals together. There are two expan- 
sion joints across the building, and the roof 
has the raised ridge section shown in the 
drawing only in the central length between 
these joints. 

The divisions into small bunkers as indi- 
cated in the drawing occur at the end bay. 
There is a conveyor tunnel to the cement 
mill leading from the clinker and gypsum 
bunkers, and a discharge conveyor from the 
kiln comes into the building on the left-hand 
side in the adjacent bay. Three raw materials 
bunkers are also built right across the build- 
ing for a length of approximately half a bay, 
close to the other end. Here, a conveyor 
system feeds the storage building from 
adjacent screening and crushing houses. The 
conveyors are carried on reinforced concrete 
arches, which are shown at an advanced 
stage of construction in the illustration 
herewith. 

Each of the two arches are parabolic, but 
with the springings at different levels. They 
span 88ft 9in, and are 16in by 9in in cross 
section. Each arch is “ fixed,’ the abut- 
ments being the storage building at one end 
and the screen house at the other. The con- 
veyor floor slab, which is 7ft 6in wide and 
6in thick and sloped at | in 44, is suspended 
from the arches by ljin diameter mild steel 
hanger rods which are attached to the slab 
at 12ft intervals on each side through upstand 
edge beams of 17in by 6in section. The slab 
is free at both ends with locating dowels to 
prevent lateral movement. Another slab, 
4in thick and supported by the hanger rods, 
is positioned 7ft 6in above the conveyor slab 
to give protection against the weather. This 
slab is monolithic with the arches, but is free 
at each end. 

The consulting engineer for the design of 
this storage building at Plymouth was Mr. 
H. Spannring. Detail design and actual 
construction were carried out by Richard 
Costain, Ltd. 





V.H.F. AUTOMATIC DIRECTION FINDING EQuip- 
MENT.—A_ low-priced v.h.f. automatic direction- 
finding equipment has been developed by Ekco 
Electronics, Ltd., Southend-on-Sea, Essex. The new 
** CE178 ”’ equipment is a v.h.f. cathode-ray direction 
finder giving automatic display of the sensed bearing 
of transmissions on any one selected frequency in 
the 118 to 132 Mc/s band. The low cost is obtained 
by using a rotating aerial, instead of a static aerial 
incorporating an expensive goniometer and more 
elaborate associated equipment. We learn that a 
prototype of this direction finder has been installed 
at Southend Municipal Airport for the past twelve 
months and has been in constant operational use for 
= hours, passing some 50,000 bearings to 
aircraft. 
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Institution of Naval Architects 
in France 


No. Il—{ Continued from page 102, July 18) 


SOME PROBLEMS IN THE CONSTRUCTION 
OF WARSHIPS TO-DAY 


(P. GIssEROT) 


ONSIEUR A. Lafont: I want to speak 

in particular of the problems of the 
navy, which serves as a wonderful test bed 
for the merchant navy. 

I emphasise the parallel problems of 
stability, volume and superstructure men- 
tioned in this paper. The designer of pas- 
senger ships faces analagous problems which 
have become more acute than twenty-five 
years ago, whereas the warship constructor 
had already been studying stability after 
flooding. 

The regulation of 1948 on stability after 
flooding and the acceptable angle of heel of 
passenger ships has forced the constructor 
to compromise between good stability, involv- 
ing extra costs in the design of the ship form, 
propulsive power and the rolling of the ship 
—and a strictly measured stability. 

Nuclear propulsion will no doubt be in use 
a few years hence, and this will give the naval 
architect some satisfaction, in regard to 
stability, since the constant weight will 
allow the displacement to be pre-determined. 

Mr. A. J. Merrington : Monsieur Gisserot 
has brought before us some realistic, valuable 
and practical factors affecting the construc- 
tion of modern warships. Whilst the general 
space problem has always been with us, it is 
the problem of space in relation to the man- 
ning of the ships which is becoming so 
acute to-day. A number of factors have 
brought about this state of affairs. It is 
suggested that our objectives should include 
the following : (a) to control compjements 
of officers and men of ships and if possible 
to reduce them ; (5) to improve living con- 
ditions without further increasing space, 
weight and cost; (c) to improve and sim- 
plify ship maintenance generally. 

We have endeavoured to achieve this end 
in H.M. ships. In existing ships, to obtain 
reasonable accommodation standards in 
peace, a series of investigations have been 
made and the peace complement is now being 
matched to the accommodation available in 
various ships. As a first step, this is a logical, 
if rather simple, way of approaching the 
accommodation problem where the space in 
the ship is already fixed. In due course, 
work study investigations should match the 
numbers more closely to the ships’ tasks. 

In new designs it is estimated that the 
space and weight required per man for 
accommodation, including all services for 
eating, sleeping, heads, bathrooms, water 
provision, &c., is of the order of 30 square 
feet of deck space and about | ton weight. 
To provide this space and carry this weight 
at the required speed and endurance involves 
hull machinery and fuel, the combined effect 
of which on displacement is several times the 
actual load of 1 ton per man carried. The 
rough overall cost per ship/ton might be of 
the order of £1000. 

A realistic assessment of the complement is 
necessary in the early stages of a design, and 
the pruning process should be pressed as 
hard as possible. Nowadays the size of the 
complement is probably the final determining 
factor in ship size. 

In recent years the Admiralty has investi- 
gated the possible application of modern 


industrial work study methods to the func- 
tioning of warships. Work study investiga- 
tions in existing ships should reduce comple- 
ments through better organisation and out- 
put. A Head of Naval Work Study has been 
appointed in the Admiralty and a Naval 
Work Study School is starting courses for 
officers and ratings shortly. 

To improve the maintenance output of the 
crews and cut down the maintenance load in 
ships and thus make reductions in comple- 
ments possible, specific, concerted and vigor- 
ous action has been taken recently. For 
example : (a) adequate numbers of tank 
cleaning vessels have been provided to clean 
ships’ fuel tanks mechanically instead of by 
hand ; (6) provision of mechanical equip- 
ment, e.g., vacuum cleaners, floor polishers, 
paint rollers and mechanical scalers ; (c) 
fitting plastics linings and other treatments for 
bathrooms to reduce maintenance; (d) 
built-in galley equipment, lining of bulk- 
heads and deckheads, the use of built-in kit 
lockers, &c. ; (e) more use of galvanised or 
non-corrosive fittings and a continuous 
search for new or improved materials and 
techniques, e.g., paints, floor coverings, &c. ; 
(/) the introduction of planned maintenance 
with maintenance schedules in a substantial 
part of the Fleet. 

All these factors have such a substantial 
effect on the design and subsequent operation 
of the ship that the naval constructor should 
give full encouragement to their development 
and make his contribution to them. 

The second paper presented on Tuesday, 
July 1, was read, in the absence of author, 
by Mr. J. A. Milne, and was : 


THE BRITISH SHIPBUILDING RESEARCH 
ASSOCIATION—PROGRESS SINCE 1950 


By S. Livincston SmirH. C.B.E. D.Sc.(Eng.) 
(Vice-President) 


SyNopsis 


The r reviews the development and research 
progress of the British Shipbuilding Research Asso- 
ciation since 1950. It is in two main sections. The 
first deals with a number of items of a general nature ; 
the functions of the Association, its organisation and 
progress, and the additional experimental facilities 
that have been established. It emphasises that ship 
research is directed of necessity to the improvement 
of ships and acknowledges the work of other organi- 
sations which conduct ship research. By December 
31 last, 227 research reports had been issued to 
members and the paper indicates the means used to 
strengthen and maintain the ties between the Asso- 
ciation and its members. The interest displayed by 
British shipowners is mentioned and it is reported 
that they have the opportunity of joining the Associa- 
tion. Finally this section refers to the growth of 
similar organisations in other countries and the 
manner in which B.S.R.A. has been concerned with 
nuclear developments. In the second part of the 
paper is indicated the progress on the various items 
on the Research under the main-sections 
—hydrodynamics, ships’ structures, ships’ machinery, 
performance and vibration. The conclusion is stated 
that the Association has now developed to the point 
where the results of its work have made a very sub- 
stantial contribution to the technical development of 
the merchant shipbuilding industry in the United 
Kingdom. 


DISCUSSION 

Monsieur Jean Dieudonné : Dr. 
Livingston Smith has spoken of the measure- 
ments made in the course of static trials of 
the bending of ships. We have tried to use 
this method in France, but the results 
obtained have been deceptive. The change 
of the load in a petrol tanker is a slow 
operation ; and since the results are taken at 
different times, secondary phenomena have 
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time to vary. We have proved, for example, 
during tests at St. Nazaire, that a slight 
breeze is sufficient to modify thermal con- 
ditions, and to give a simultaneous deviation 
on all the extensometers ; the measurements, 
therefore, have to be taken at night when 
temperatures are the same during successive 
measurements. This leads us to prefer 
measurements made when the load can be 
applied rapidly. In this category is the 
launching of a ship, which gives very inter- 
esting results but which has the incon- 
venience in general that the hull is unfinished, 

Another method which has given excellent 
results is to make tests at sea. In the course 
of trials made under good conditions, when 
the sea is fairly calm, it is shown, by the 
simultaneous movement of the extensometers, 
that the readings are consistent ; one can by 
this means find the relative values of the 
forces in the different elements of the struc- 
ture. We do not have a direct measurement 
of the bending moment, but this can be found 
easily when one knows the magnitude of the 
forces in the different elements of the same 
section. We have found that this means of 
study is more rapid and more precise than 
i trial obtained by modification of 
oad. 

Sir Harold E. Yarrow, Bt.: The review 
presented in the paper of the progress of the 
Association since 1950 demonstrates that 
British shipbuilders and marine engineers 
are not lagging behind other countries in 
keeping well abreast of the times in the 
various aspects of research. 

The reference in the paper to nuclear 
energy shows that the B.S.R.A. is actively 
engaged in this revolutionary means of pro- 
pulsion. The British Admiralty is fully alive 
to this matter and some years ago formed a 
special department, which is now under the 
direction of Rear-Admiral G. A. M. Wilson, 
to study the possibilities of adopting nuclear 
energy for the propulsion of ships for the 
Royal Navy and for merchant ships such as 
oil tankers. 

Over ten years ago Yarrow and Co., Ltd., 
formed a research and development depart- 
ment to investigate, in conjunction with the 
Admiralty, the most efficient type of mach- 
inery for future naval construction. Amongst 
other important fields of research this depart- 
ment, known as the Yarrow-Admiralty 
Research Department (YARD), is now 
engaged in the problems of applying nuclear 
energy to naval and merchant ships and is 
co-operating with the Atomic Energy Autho- 
rity. Not only does the investigation 
cover the various types of reactors that may 
be suitable for ship propulsion, but alse 
many other problems that are only met at sea, 
for instance, weight and space are of con- 
siderable importance, and there is the major 
problem of providing adequate safeguards 
against marine hazards. There is also the 
question as to when it is to be a commetcial 
proposition for merchant ships, for ship- 
owners can hardly be expected to adopt a 
new method of propulsion unless it is to be a 
paying proposition. 

The British Government is interested in 
this development, and the problem of the 
application of nuclear energy for ship pro- 
pulsion is being actively investigated. 

Sir Victor G. Shepheard : It is difficult to 
realise that the B.S.R.A. was incorporated as 
recently as 1944. In spite of its relatively 
short life, it has already a record of achieve- 
ment which has for it a high reputa- 
tion in shipbuilding circles throughout the 
world. Everyone who has contributed to its 
work is to be congratulated, but a great deal 
of the credit must go to Dr. Livingston 
Smith, the Director of Research. Although 








the Association is concerned essentially with 
research into merchant shipbuilding prob- 
lems, its work is nevertheless of great inter- 
est and benefit to those engaged in warship 
design. In fact there is the closest possible 
co-operation between B.S.R.A. and the 
Admiralty. The Admiralty is well repre- 
sented on the the B.S.R.A. Research Board 
and Technical Committees and makes avail- 
able to the Association and to the ship- 
a the results of Admiralty 

so far as security considerations 
permit. One great advantage resulting from 
this collaboration and free interchange of 
information is that it avoids the duplication 
or overlapping of investigations. 

The most interesting section of the paper 
is that which deals with ship performance. 
The careful analysis of measured mile trials 
and the correlation of the results with those 
obtained in model tests is essential if designers 
are to be provided with reliable design data. 
I am glad that the importance of this work 

is being appreciated by some shipowners and 
r hope others will make offers of co-operation 
in measured mile trials and also in the pro- 
vision of reliable service performance data. 

The tests to ascertain the changes in the 
performance of ships during their lifetime are 
also of the greatest value, and I hope that 
shipowners will continue their co-operation 
in this work. It would be interesting if the 
tests could be extended to ascertain the 
effects on performance of different treatments 
of the shell plating during docking—for 
example, of how the normal treatment of 
scraping and re-coating compares with the 
more thorough cleaning of the plating down 
to bare steel by grit-blasting before re-coating. 

Il am that the research programme 
of B.S.R.A. includes investigations into the 
best ship forms for seaworthiness. From our 
work in the British Admiralty, aimed at 
improving the sea-keeping qualities of frigate 
and destroyer types, I am sure this investi- 
gation should point the way to more efficient 
merchant ship performances under average 
and bad weather conditions. I realise that 
up to now it,has not been possible for the 
B.S.R.A. to sponsor such an investigation 
because of the lack of the necessary facilities 
for model sea-keeping experiments. This 
shortcoming, however, will be made good 
when the new towing tank and manceuvring 
tank for the Ship Division of the N.P.L. 
come into operation. 

{ am pleased that the research programme 
of the Association does not include the 
formulation of a newer and better skin 
friction line. I feel sure that most ship 

igners, like myself, have become weary of 
the long academic discussions of the merits 
and demerits of particular formulae, especi- 
ally as the small differences between them are 
swamped by the effects of the other assump- 
iions which have to be made in estimating 
ship shaft horsepower from model effective 
horsepower. Now that the I.T.T.C. has 
recommended a formula for international 
use, I hope that the skin friction line contro- 
versy will be given the long holiday it so well 
deserves 


Monsieur P. Blanc: The programme of 
research of the B.S.R.A. constitutes a com- 
plete encyclopedia of all the great questions 
which preoccupy the technicians of naval 
construction. I have been impressed by the 
coliaboration which exists between the 
B.S.R.A. and all the British organisations 
which pursue research into naval architecture, 
and shipbuilders. The author has stressed 
the fruitfulness of the liaison between the 
B.S.R.A. and Lloyd’s Register of Shipping, 
and I am pleased to state that this spirit of 
collaboration also exists between the Bureau 
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Veritas and the Institut de Recherche de la 
Construction Navale. 

If there was a time when the classification 
societies could promulgate their rules from 
an “ ivory tower,” it is no longer so, for the 
speed of progress is such that experiment 
can hardly keep up with practice. One has 
to be prepared to construct tankers of 100,000 
tons deadweight before having seen those of 
50,000 tons in service. The classification 
societies are now obliged to tighten their 
specifications to the minimum compatible 
with safety. This can no longer be done 
simply by using results obtained in service ; 
they have to use results obtained in the 
laboratories by the research organisations. 

Conversely, the classification societies can 
be of great service to the research associations 
by making available records of ships in 
service, and this reciprocal collaboration 
constitutes the best guarantee of the efficacy 
of work in the common interest of the 
industry. 

Lieut.-Colonel T. Eustace Smith : I think 
it is necessary that we should from time to 
time take stock of what such an association 
is doing and make certain that the work is 
not only necessary, but that the money, 
chiefly provided by the industry, is being 
well spent. 

From the paper we can see that the work 
of the Association is decided on by a research 
board which is composed of the leading 
experts in the shipbuilding, ship-repairing 
and ship-owning industries, and a glance at 
the list of subjects under examination, given 
in the appendix to the paper, shows not only 
how widespread and comprehensive are the 
subjects, but how very practical so many of 
them are. 

Again, in the carrying out of the experi- 
ments, industry itself is called on to do much 
of the work and shipowners to provide 
facilities for the confirmation of the data. 
This not only enables the cost to be spread, 
but brings more people into touch with the 
Association and so teaches them to appre- 
ciate the work that is being done. 

Monsieur M. Jourdain: I should like 
to draw attention to three of the subjects 
mentioned by the author. The first concerns 
the constraints on a ship due to swells. The 
author has shown that, for the five ships 
which were used, good correlation was 
obtained between the constraints and the 
force and direction of the wind. We have 
made trials on only two ships, of which one 
met bad weather. It seemed to us that the 
correlation was better with the hollow of the 
wave than with the force of the wind whenever 
the wave direction was not that of the wind. 
It would be interesting to know, from the 
experience of the B.S.R.A., whether this case 
is normal or exceptional. 

The second subject is that of the torsion- 
meter ; I do not know the details of the 
ultrasonic technique studied by B.S.R.A., 
but in principle there are two objections. 

On the one hand, it has been pointed out 
(by Veyssiere, A.T.M.A., 1933) that the 
modulus of elasticity deduced from dynamic 
methods has been found to be less than that 
found statically; we have had tests of 
Young’s modulus and Coulomb’s modulus 
carried out at two different laboratories on a 
sample taken from the same shaft. The first 
laboratory used a static method, the second 
a dynamic method, using vibrations of sonic 
frequency. If the measurements of Young’s 
modulus did not confirm Veyssiere’s results, 
for Coulomb’s modulus the static method 
gave normal values, whereas those obtained 
dynamically were at least 4-5 per cent 
lower. 

On the other hand, the static measurement 
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of a shaft carrying a torsionmeter is not only a 
determination of the Coulomb modulus of 
the shaft, but also a method of measuring 
the couple by an exact balance method, 
eliminating instrumental errors We find 
that the results so obtained differ only by 
| per cent from those deduced geometrically. 


Finally, the third subject is that of trials 
on the hull, and particularly of the correction 
for the effect of the wind. One can calculate 
from model data, wind tunnel test to a 
reasonable approximation, the effect of a 
wind of known force and direction. In 
general, however, wind is accompanied by a 
more or less rough sea ; as well as the direct 
resistance of the hull, the steering also has 
to be constantly altered, so that the ship 
follows a sinusoidal course, and these two 
factors give an extra resistance. All authors 
agree that effects are unfavourable if the 
wind is strong; if it is moderate it seems 
that the effect varies with the type of ship, 
but when conditions are favourable the 
effects are much lower than those calculated 
for wind alone. 


In conclusion, we consider that as it is 
impossible to evaluate the effect of the sea, 
the correction for the effect of the wind alone 
is more harmful than useful, and we admit 
that the performances represent the best 
calculable approximation to those for calm 
weather. 


Mr. John Brown: The Research Associa- 
tion is now a recognised feature of the ship- 
building industry in Great Britain. It has 
the full support of that industry and many of 
us in the industry have been grateful for 
guidance and help on problems for which it 
would have been difficult to obtain a solution 
without its comprehensive resources. 


In the paper it is stated that a major factor 
in the Association’s success has been the 
working of the committee system, and I 
endorse this from personal experience in the 
Ships’ Structures Committee. The direct 
contact and the discussions around the com- 
mittee table between the representatives of 
the member firms and the specialists from 
outside the industry are particularly valuable. 
Dr. Livingston Smith mentions the benefits 
that are secured by students in the univer- 
sities and colleges in which some of the 
research work is being carried out. I submit 
that an even more important benefit is gained 
by the professors and staffs of these colleges 
in the committee discussions. They are 
brought to discover that, however involved 
and highly theoretical the method they may 
require to use in the solution of a problem, 
they must ultimately convey that solution 
and something of the method to the practising 
technician in terms that he can understand. 
Equally the industry’s representatives have 
found that the use of more advanced tech- 
niques by specialists in the academic field has 
led to a much fuller understanding of prob- 
lems which their own more elementary 
approach did not provide. 


A notable example of this has occurred in 
the investigation, under the auspices of the 
Ships’ Structures Committee, of the reaction 
between a box girder and a superstructure 
mounted on it. A judicious mixture of 
experiment and theory has carried our under- 
standing of this well beyond the results 
obtained by the old “beam _ theory” 
approach. It was my privilege to conduct 
two of the leading structural specialists on 
the committee over a large ship and to 
acquaint them for the first time with practical 
shipbuilding. I think they would admit the 
benefits they derived. I would equally con- 
cede that without their thorough development 
of the research work our knowledge of this 
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particular problem would still be elementary. 

It is one of the great advantages of the 
Association that it is able to engage the 
interest and employ the skill of such a wide 
range of specialists in different fields for the 
benefit of its members, to an extent that 
would be beyond the capacity of even the 
largest individual firms. 

Dr. Smith has emphasised the value of the 
co-operation that exists between the B.S.R.A. 
and the Classification Society, and I am sure 
that Lloyd’s Register would admit that this 
is a two-way traffic. While the Society has 
always had the co-operation of the industry 
by the participation of its members in 
Lloyd’s technical committees, the Research 
Association has extended the contacts to a 
wider and more fundamental field and 
afforded to Lloyd’s the critical and construc- 
tive comments, not only of the industry, but 
of the outside specialists I have mentioned. 

The enrolment of shipowners as Associate 
Members of the B.S.R.A. is undoubtedly a 
far-seeing step in completing its organisation, 
as their representation in the working com- 
mittees can provide the very necessary con- 
tribution of the views of the ultimate bene- 
ficiaries of the Association’s work which will 
ensure its practical and useful nature. 

Mr. J. M. Murray : In the twelve years 
during which B.S.R.A. has been in existence 
it has done much to clarify ideas on the 
matters in which the naval architect is inter- 
ested, and while the first half of that period 
may be considered as being preparatory, the 


Frit for Vitreous 
Enamelling 


A number of new applications have been developed for vitreous 
enamel in the engineering industry during recent years and, 
in particular, increasing use is being made of this form of 
surface protection for metals exposed to abrasion and high 
To meet the demand for the special high 
quality frits used in the process, a considerable amount of 
research and development has been carried out by Ferro 
Enamels, Ltd. In this article we give some particulars of the 
production and control methods used at the firm’s works, part 
of the smelting shop of which is shown on the right. 


temperatures. 


LTHOUGH vitreous enamel, or porce- 

lain enamel as it is sometimes called, 
has been used mainly for decorative and 
probably to a lesser degree for protective 
purposes in industry for more than half a 
century, new techniques developed in recent 
years have widened its applications for metal 
protection in many fields. Enamels are being 
increasingly used in engineering to impart 
resistant surfaces to metals exposed to attack 
by high temperatures, abrasion, corrosion and 
chemical substances, They provide what is 
essentially an integral glass coating formed 
by fusing pulverised inorganic materials on 
the base metal. Such coatings, as is generally 
known, ate applied to the metal in liquid 
form, dried and then fired at temperatures 
from 660 deg. Cent. and over, and they can 
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second part, which is dealt with in this paper, 
has produced some very important results. 
From the point of view of the structure of 
the ship, I attach great importance to the 
work which is being done to record strains 
which ships experience in service. Before the 
B.S.R.A. undertook this work the naval 
architect had to rely on a very limited 
amount of data. There was little beyond the 
results gathered from sea trials of the “* San 
Francisco ” and the “‘ Ocean Vulcan.”” These 
results were of great value, but limited to a 
particular class of ship; the methodical 
series of trials which are now being carried 
out should be of great value to the naval 
architect. 

There are many other points with regard to 
the structure of ships on whiclf B.S.R.A. has 
given to the industry and the classification 
societies much assistance. In particular I 
would refer to the work done at Glengar- 
nock, with which Lloyd’s Register is inti- 
mately concerned. This work has resulted 
in a better knowledge of the structural 
mechanics of the component parts of a ship 
being available and has enabled scantlings to 
be reduced in some instances, though it 
would be fair to say that the tests have shown 
that there was little margin for reduction. 
The tests on the double bottom structure, 
referred to in the paper, which were carried 
out by Lloyd’s Register under the egis of 
B.S.R.A., provided us with a better know- 
ledge of the mechanism of the corrugation of 
double bottoms and demonstrated the defects 


(To be continued ) 


now be applied successfully to materials 
ranging from aluminium to cast iron. 

We recently paid a visit to the works of 
Ferro Enamels, Ltd., at Wombourn, Wolver- 
hampton, one of this country’s largest manu- 
facturers of the frit which forms the basis of 
vitreous enamels. The formulation of this 
frit and the high quality of the various 
ingredients are to a very large extent respon- 
sible for the properties of the enamel fused on 
the fini article and its suitability for 
specified duties. There are more than fifty 
different materials used in various frit for- 
mulations, and these can be sub-divided into 
four distinct classes: refractories—such as 
silica and felspar; fluxes—such as borax, 
soda ash and cryolite ; opacifiers—such as 
antimony oxide and titanium oxide; and 
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of the transverse system of construction as 
applied to the bottom of a ship which was 
normally subjected to compressive forces. 
No doubt those tests had much influence in 
inducing shipbuilders and owners to fit the 
more logical systems of longitudinal framing. 

Mr. R. N. Newton : Dr. Livingston Smith 
refers to the difficulty of avoiding description 
of a large number of items constituting the 
B.S.R.A. research programme—a programme 
which is as formidable as it is ambitious. | 
feel that had he described many more of the 
items listed in the programme it would have 
enabled the reader more easily to assess not 
only the relative importance of the various 
items, but also the effort, time and cost 
involved in each one. 

For instance, in the hydrodynamics section 
of the programme, now that the resistance 
and propulsion methodical series have been 
completed more effort will presumably be 
made available for such important items as 
the best form for seaworthiness. An outline 
of the investigations intended under this 
heading and the difficulties confronting the 
investigator would have been very welcome. 
One of these difficulties is to arrive at accept- 
able definitions or standards for the many 
qualities embraced by the term “ seaworthi- 
ness.” 1 raised this question at the Inter- 
national Towing Tank Conference at Madrid 
in 1957, and illustrated the point by describing 
some experiments at Haslar on “ wetness,” 
in which the degree of this quality was shown 
to be largely dependent upon freeboard. 


iprr 
Ticmese 


colouring and bonding materials—such as 
cobalt oxide, nickel oxide and manganese 
oxide. 

As already mentioned, frits can be formu- 
lated to provide suitable vitreous enamels for 
many purposes and amongst those of inter- 
est is the application of high temperature 
coatings to protect the metal of jet engine 
afterburners and engine exhaust manifolds. 
In this connection the flameproof i 
of a vitreous enamel, combined with its high 
thermal emissivity value and thermal shock 
resistance, have proved of great value in 
afterburner construction. The standard 
A.LD. test for the “ Solaramic” enamel 
coating used in this connection is parti- 
cularly severe in that a on which it 
is applied must withstand heating to 900 deg. 











140 


Cent. and plunging directly into cold water 
fourteen times without failure. The uses of 
eee eee ee ee oat Pee 
cessing plant are well known, and it is being 

used in buildings where advant- 

age bo taken of its corrosion resisting and 
weathering properties combined with attrac- 
tive colours when applied to sheet metal. 
One of the latest developments of interest to 
builders and architects, which will probably 
find application in engineering, is the applica- 
tion of enamel to aluminium, which can be 
either in the form of thin foil for bonding to 
building board, or on heavier gauge struc- 
tural metal. It can now also be applied to 


stainless steel for decorative purposes or at 
points likely to be subjected to high abrasive 
wear. 

During the past few years a steady pro- 
gramme of development has been followed 
at the works of Ferro Enamels, Ltd., to meet 


THE ENGINEER 


tory, whilst others fuse easily and others 

or volatise rapidly. From the 
mixers the batches of material are transferred 
by hoppers to either box smelters or a line 
of a new design of continuous smelters. 

At the end of the necessary melting period 
in the box smelters the molten glass is tapped 
either directly into a tank of water or 
quenched by a stream of water as it flows 
out of the furnace. This sudden quenching 
shatters the enamel into the small friable 
particles known as frit. In the new con- 
tinuous smelters the mixed materials are 
screw fed from a hopper into the back of a 
furnace to form a pile. The speed of the 
feeder is such that this pile is maintained as 
the temperature in the smelter melts the face 
of the pile. The smelter is so designed that 
the exact conditions of the time and tempera- 
ture cycle required to produce the enamel 
are fulfilled by the time the molten enamel 





Control laboratory eee ee ee Samples are taken of all smelts and sub- 


jected to tests for fusion, flow, adherence, colour 


standard frits to ensure complete 


uniformity of production 


the increasing demands for frit and promote 
the closest possible control of the basic 
materials to ensure quality. If precise control 
is not rigidly adhered to at all stages and 
impurities get into the finished product its 
properties can be seriously impaired. For 
example, iron or chrome contamination will 
seriously affect the colour of a covercoat 
enamel and particular care must be taken to 
exclude them. For this reason, all incoming 
raw materials undergo rigorous tests to ensure 
that they are up to a preset specification. 
Raw materials released for processing are 
stored on an elevated floor at one end of the 
factory and batched for mixing at one side 
of this floor. A batch can be made up of 
from ten to fifteen different materials, each 
of which is accurately weighed and deposited 
into the hopper of a mixing machine. A 
recently installed mixing machine which has 
proved particularly successful in providing a 
good homogeneous blend is known as a 
“* Mix-Muller.”’ It consists of a large cylin- 
drical drum in which heavy circular mullers 
revolve in the materials as they are carried 
round in the drum. This mixing process has 
of necessity to be particularly efficient to 
ensure satisfactory melting in the next stage 
of the process, owing to the fact that some of 
the materials in the batch are highly refrac- 


reaches a tap-hole in the front of the 
furnace. From this point the constant flow 
of molten enamel drops down through a 
pair of water-cooled rollers. The cooling 
and squeezing effect of the rollers produces a 
fine ribbon of glass which drops into a 
breaker from which the enamel emerges in 
flake form on to a belt conveyor on the floor 
below. At the end of this conveyor the frit 
passes into the lower run of a spiral vibrating 
elevator on which is completed the cooling 
process. The enamel flake is then passed 
over an electromagnetic conveyor to remove 
any possible contamination with tramp iron. 
The flake is then ready for bagging and it is 
in this form that it is sold to the enamelling 
companies. 

The next stage of preparation which is 
usually done in the customer’s own plant, is 
to grind the flake enamel mixed with colour- 
ing materials where required. These colour 
oxides are prepared by firing in special kilns 
and they are ground into fine powder form in 
an adjoining section of the plant. The pre- 
paration of the enamel by grinding is done 
in ball mills, either dry or wet, according to 
the type of enamel. 

In our title illustration the trucks of 
batched material can be seen on the elevated 
runway leading to the smelters. The 
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quenching pits of the batch smelters can 
be seen in the centre, and behind these 
smelters is situated the continuous smelter 
installation. 

The standard range of frits made in this 
works covers more than 150 types and colours 
and to ensure consistent quality and positive 
duplication in the case of repeat orders, 
laboratory control is exercised in all stages 
of production. The purity of the ceramic 
raw materials is, as already mentioned, of 
particular importance, and to facilitate the 
analysis of these materials, spectrographic 
methods of analysis have been developed. 
This use of spectroscopy has made it possible 
to eliminate much of the time hitherto 
required for the chemical analysis of the 
materials to determine the nature and 
quantity of impurities in representative 
samples. In most cases quantitative results 
are essential, but some problems can be 
solved by simple qualitative techniques. For 
this latter type of work the slit of the spectro- 
graph is fitted with a diaphragm enabling 
several spectra to be photographed in juxta- 
position. It has been found possible—even 
using minute samples—to say within a 
matter of minutes what elements are pre- 
sented. We were informed that investiga- 
tions of methods for accurately determining 
major constituents in enamels, refractories 
and raw materials are still in progress, but 
from results so far obtained it is considered 
obvious that in the near future chemical 
methods of analysis will to a large extent be 
replaced by spectrographic methods. 

The production control side of the labora- 
tory in maintaining its continuous check on 
all stages of frit manufacture, receives 
samples taken from every smelt, and these 
samples are subjected to tests for fusion, 
flow, adherence and colour against standards. 
The results are then filed for a minimum of 
twelve months, so that at any time an 
individual bag of enamel frit or flake, each 
of which bears a series number, can be 
related to the control approval test record. 


Technical Reports 


Selected Abstracts of Atomic Energy Project 
Unclassified Report Literature in the Field of Radiation 
Chemistry and Bibliography of the Published Litera- 
ture: 1st Annual Supplement. Atomic Energy 
Research Establishment, Harwell, Berkshire. Price 
28s.—This is the 1957 supplement to the documents 
already issued in six “ Parts,’ under the number 
A.E.R.E. C/R 1575. Separate supplements are not 
being published for each part, but the comprehensive 
annual supplements, of which this is the first, will be 
divided into sections corresponding to those Parts. 
The whole covers theory, interpretations, water and 
aqueous inorganic systems, organic compounds, 
gaseous and solid systems (excluding organic com- 
pounds), biochemistry and radiobiology, colloids, 
corrosion, industrial applications of radiation, &c. 
Use has been made of the U.S.A.E.C. Abstract Card 
Service and Nuclear Science Abstracts. 


The Wave Drag of Non- lifting Combinations of 
Thin Wings and “ Non-Slender”’ Bodies. . M. 
Sheppard. Reports and Memoranda No. 3076. H.M. 
Stationery Price 6s. 6d.—The methods of 
wave-drag estimation known as the area rule and 
transfer rule are restricted to non-lifting combinations 
of thin wings and slender bodies. The Lomax- 
Heaslet multipole method is applicable to configura- 
tions with “ non-slender ”’ fuselages, represented by 
an axial distribution of multipoles. However, it is 
not entirely satisfactory and an alternative multipole 
method is presented here. This is based upon the 
assumption, fundamental to the area rule and the 
transfer rule, that the effect on the wave drag of the 
interference velocity potential, due to the interaction 
between the exposed wing and the fuselage, is 
negligible. An investigation of the validity of this 
fundamental assumption, based on existing theoretical 
and experimental results, is ie The application 
of the multipole method to lage design for low 
combination wave drag is discussed with special 
reference to an elliptic wing-body combination. 
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Pametrada Annual Report 


We abstract below the Progress Report for Year 1957 of 
the Parsons and Marine Engineering Turbine Research and 


Development Association. 


perature gas turbine was run, the combined bearing and 
gland for a steam turbine shown here was tried out, and 


impressive results were obtained from the profile-generating 


gear grinding machine. 


Engineering Turbine Research and Development Association has 
now been issued. It records that the Council decided during the 
year to make a substantial expenditure of capital to install permanent 
steam-raising equipment for the testing of merchant 
machinery—since over 500,000 s.h.p. of Pametrada machinery was 


Te progress report for 1957 of the Parsons and Marine 


completed during the year, it is hoped that 
finance to utilise these facilities should be 
forthcoming. A panel of Technical Com- 
mittee *‘ A” (Steam Turbines) was formed to 
initiate the design of a prototype plant for 
advanced steam conditions which may be 
developed on the new facility : the power is 
to be 22,000 s.h.p. and the conditions 
800 Ib per square inch gauge and 1035 deg. 
Fah. What now appears to be normal 
turnover of staff took place during 1957, the 
report states; the library and information 
service maintained satisfactory progress in 
introducing the universal decimal classifi- 
cation, only the first 1000 reports and the 
books being outstanding. The reproduction 
of photographs in the Association’s reports 
has been improved by the adoption of the 
off-set lithography process. 


STEAM TURBINES 


Vessels delivered during 1957 with Pame- 
trada engines included the tankers “ British 
Valour ” and “ British Courage,” each with a 
maximum of 25,000 h.p. on a single screw. 
The ships will steam in peacetime service at 
the normal 14,000 h.p., with an overload 
capacity of 15,000 h.p. A large by-pass is 
incorporated which admits live steam after 
the eighth stage of the h.p. turbine, giving a 
service power of 22,500 h.p. with a further 
10 per cent overload margin. The normal 
condenser vacuum of 284in falls to 27gin 
at maximum overload in sea-water at 75 deg. 
Fah. ; this 78 per cent increase of power of 
the standard turbine set will, the report 
states, certainly be safe if used only after the 
machinery has been run in. 

Full-scale trials included the completion 
of tests on the Hawthorn Leslie double- 
casing h.p. turbine, a nozzle plate modified 
to eliminate leakage being tested with dif- 
ferent axial clearances; the use of radial 
shrouding of the Curtis stage was also tried. 

Modifications to the Curtis wheel that 
formed the steam brake for “ Pamela” 
continued ; a ball race instead of a Michel 
thrust bearing is proposed, to minimise fric- 
tion losses. To measure the power losses it 
is intended to equip the plant for motoring 
through a torquemeter. A dynamometer for 
this scheme would, it was hoped, arrive early 
in 1958. 

The small condenser allowing observation 
of condensation on the tubes was completed ; 
a technique of introducing the promoter of 
dropwise condensation into the steam supply 
line was developed successfully. An increase 
of 30 per cent in the overall heat transfer 
coefficient was found in one case; after 





During the year the high tem- 


THE ENGINEER 


vessel 


interruption of steam supply the promoter 
appears to recover its efficiency within a few 
hours. The single-stage air turbine was 
found to suffer from vibration above 4500 
r.p.m. ; after rebalancing, this was cured by 
replacing the Metastream coupling fitted the 
year before (see page 644, November 1, 
1957) with one incorporating rubber bushes. 
To enable pitét traverses to be carried out 
relative to the rotating blades, a rotating 
pressure transfer device is being designed ; 
the results of such traverses would be truly 
averaged over the inlet flow and directly 
—" with two-dimensional cascade 
results. 


GAS TURBINES 


The design section suffered, in September, 
the disappointment of the cancellation of the 
3000 h.p.—3500 h.p. maximum—gas turbine 
mentioned in the previous report ; this arose 
from the cancellation of orders for a number 
of ships, the diesel machinery ordered for one 
of them being diverted to take the place of 
the turbine. The turbine design, which 
avoided axial joints, had been completely 
revised to avoid infringement of existing 
patents, and the fundamental critical speeds 
of all rotors had been rendered higher than 
their intended maxima. The estimated fuel 
consumption had gone down to 0-46 Ib per 
shaft horsepower hour. For this project a 
method of designing twisted turbine blades 
for ease of manufacture was evolved, and 
cascade tests of the root, mean, and tip 
sections for the h.p. turbine fully justified 
the method from the aerodynamic standpoint. 
A new nozzle profile which was designed was 
shown by cascade tests to have a low loss 
coefficient and a useful incidence range of at 
least 80 deg. These nozzles are to be incor- 
porated in a range of turbines for use with 
free-piston gas generators, using a rotor blade 
profile specially designed for such applica- 
tions instead of steam impulse blading ; this 
is expected to give approximately twice as 
much power from a turbine of a given size. 
Because an astern turbine casing cannot be 
exhausted, a number of schemes for free- 
piston gasifier turbine installations include 
reversing hydro-kinetic transmissions. Tech- 
nical Committee “ B’”’ (Gas Turbines) has 
been instructed to prepare a design, for use 
with free-piston gasifiers, of radial inward 
flow turbine that will be reversible ; it is 
intended to build and test the turbine with 
the 3500 h.p. marine gas turbine which, it 
will be recalled, is at present a gas generator, 
exhausting through an orifice. 





The new compressor blading has caused the 
3500 h.p. set to operate closer to the stall, 
and blow-off from the Lp. compressor is 
now continued until just before design speed 
is reached. Fouling and corrosion were 
found to be more severe with “ Vanilla ” 
than ‘* Mothball” fuel and subsequent runs 


were made on the former; the powder 
additives used were kaolin, “ Aerosil,” and 
** micronised”’ mica waste, of which the last 
gave worst results. Stalling of the compressor 
terminated all the trial runs, having taken 
place during the washing of compressors 
which has been found necessary every four 
hours ; opening of the blow-off valve has 
been practised, and rendered stall of the h.p. 
compressor possible. Other approaches to 
the fouling problem have been considered, 
and the Research Board has discussed the 
mechanical cleaning of blading while running. 
A trial has been made of injecting sand 
into the gas entering a fouled-up turbine ; 
this method is deemed promising if practised 
before fouling becomes excessive. 

The liquid-cooled high-temperature gas 
turbine was completed with the Mk. I rotor 
and run at gas inlet temperatures of 1250 deg. 
Fah., 1700 deg. Fah., and 2035 deg. Fah., 
gaining much useful heat transfer data. 
(This rig is designed to accept 2200 deg. Fah.) 
One Mk. II (axial withdrawal) rotor disc has 
been pressure tested to 6000 Ib per square 
inch and a second is in progress ; the blades 
are being recessed in Nimonic 80 by spark 
machining, instead of being cast hollow in 
Stellite, and closed by welding on the end cap. 

The best ceramic blade material, remains 
the Morgan “I.C.” previously mentioned, 
despite tests of various materials, including 
silicon nitride. The Thermal Syndicate, Ltd., 
has developed a method of extruding refrac- 
tory bricks to suit the Pametrada method of 
mounting them within a flame tube. For the 
cooled combustion chamber a one-piece 
refractory liner has been cast. 

A further 740 hours heat exchanger 
development was run during the year, using 
“ Vanilla ” with kaolin, “ Teepol,” and 1 per 
cent sea-water added as fuel. There has been 
no appreciable drop in the thermal ratio, so 
no soot blowing has been performed. Tubes 
of mild steel and 1 per cent Cr-Mo steel had 
corroded near the cooler ends and aluminium- 
sprayed mild steel tubes been only partly 
protected by the coating ; aluminised mild 
steel tubes have shown very good resistance 
to oxidation, being attacked only at gaps in 
the iron-aluminium alloy layer. 
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OTHER COMPONENTS 


The boiler design section has studied a 
boiler with a furnace pressurised to 34 atmo- 
spheres ; cross-flow heat transfer is used 

in order to attain high heat 
er rates without unduly close tube 


pitching, so that it is hoped to be able to 
use residual fuel. 


The prototype gear grinding machine made 
by Craven Brothers (Manchester), Ltd., and 
illustrated in our abstract of last year’s 
report, has completed over 5,000,000 strokes 
in rather more than 400 hours’ running with- 
out deterioration. The elasticity of the 
temporary test rig prevented repetition of 
high-speed ion reported last year, but 
the repentabdity after 3¢ hours’ operation was 
believed to be better than 0- Sin. 

The development of a reversing hydro- 
kinetic transmission for the “ Auris” has 
continued, and a sintered friction material 
made by the Morgan Crucible Company, 
Lid., has been subjected to rubbing tests at 
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the design conditions, dissipating 4-7 h.p. 
per square inch at 32-6ft per second, The 
total wear was 0-002in after fifty rubs and 
0-0025in after 100; a further sixty-five pro- 
duced no increase. 

The investigation of steam- and water- 
lubricated bearings led to the design of a 
combined journal and thrust bearing and 
gland suitable for a turbine. We illustrate 
such a bearing, running on steam at 700 lb 
per square inch, which has replaced the 
original bearing and gland on an S.G.B. 
turbine. 

Tests of lubricants to inhibit seizing at 
high temperatures showed that greases con- 
taining molybdenum disulphide were the 
most effective, but that all of nine thread 
treatments on two material combinations, 
except phosphating on one, were of some 
benefit ; stud-nut combinations of 1 per 
cent Cr-Mo-V and 4 per cent Mo tested at 
950 deg. Fah. needed treatment no more 
than En 15 and En 6 at 650 deg. Fah. 


Malleable Iron Foundry 


Last week we inspected a new foundry for the production of blackheart malleable 

iron castings which has recently been completed at Halesowen, Birmingham, for 

Shotton Brothers, Lid. The foundry building is a spacious one, and the equipment 
has been designed to reduce heavy manual work to an absolute minimum. 





Distribution belt conveying sand from the mill hopper to moulding machine feed hoppers 


NEW foundry for the production of 
blackheart malleable iron castings has 
been at Halesowen, Birmingham, by 
Shotton Bros., Ltd., a member of the Birfield 
group of companies. It occupies about one- 
sixth of a 10-acre site which the company 
has acquired, and is intended as the first of a 
number of similar units, each having a 
capacity of approximately 80 tons of castings 
a week. The services and flow of work have 
been so arranged that a second unit can be 
built against the north-west wall of the 
present foundry and the whole operated as a 
single plant. aor 
The equipment of the new foundry is sited 
to give a continuous flow of work from the 
stockyard adjoining the east corner to the 


dispatch department in the north corner. 
At the same time, the handling equipment is 
such that the plant can be used to supplement 
the facilities at the firm’s existing foundry at 
Oldbury for producing short runs of castings 
and special castings including pearlitic malle- 
able iron castings. 

Three rotary batch melting furnaces are 
installed, their heats being staggered to 
provide a continuous supply of molten metal 
of controlled composition. 

Each ingredient of the charge is carefully 
weighed, batches of raw material being stored 
in separate pens and their composition 
checked against the suppliers’ stated analysis. 
Two samples are taken from each melt before 
it is poured and a rapid chemical analysis 
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carried out on each to determine the carbon, 
silicon and, if necessary, manganese contents. 
If the first analysis reveals a discrepancy in the 
amount of any component, additional metal 
is added before the second sample is taken. 
During pouring, samples are taken every 
fifteen minutes. The chemical analysis of 
each sample occupies twenty to twenty-five 
minutes, so that changes in composition are 
quickly detected, and should the composi- 
tion of a batch of castings fall outside the 
desired limits, this can be compensated for 
by an appropriate adjustment of the anneal- 
ing treatment. 

The melting furnaces each have a capacity 
of 7 tons and can be tilted to assist charging 
and slag clearance. They are fired with 
creosote pitch which is fed to them through a 
metering pump at a controlled temperature 
from a heated outside storage tank. Recuper- 
ators supply a controlled weight of hot air, 
and the temperature of the metal when 
tapped from the furnaces is checked by an 
optical pyrometer and maintained within 
+-20 deg. Cent. A test bar is cast from each 
melt for determination of tensile strength, 
yield point and elongation to ensure that 
these conform to British Standard require- 
ments. 

The sand plant is fully automatic. Feed 
hoppers of appropriate sizes store used sand 
returned from the knock out station, as well 
as new sand, bonding and carbonaceous 
materials. Preset electrically-operated timers 
control the volume of each ingredient fed on 
to a supply belt and thence into a skip dis- 
charging into a reversible chute which feeds 
one or other of two batch mills. Water 
additions, obtained from a supply having a 
standardised flow rate, are controlled by 
another electrically-operated timer and mill- 
ing proceeds for a predetermined time inter- 
val. The discharge door then opens auto- 
matically, delivering sand into a skip hoist 
which carries it to a distributing hopper. The 
distribution of sand by the conveyor belt 
feeding the hoppers over each of the ten 
moulding machines is the only operation 
requiring manual control. Push buttons are 
provided to halt the sequence of operations 
temporarily if necessary ; their use does not 
upset the timing of the various operations in 
progress at the time. Part of the sand con- 
veying system is illustrated herewith. 

The controls of the sand plant are electric- 
ally interlocked to prevent any operation 
occurring before the next item of plant is 
ready to receive it. A check timer, set to 
operate a few seconds after all the feed 
timers should have cut off, comes into opera- 
tion if any fails to do so and gives immediate 
warning. The control panel, on which all 
the preset timers are placed, is located in the 
compressor house and is under the direct 
control of the laboratory staff, who also 
carry out the standard routine tests on the 
sand at half-hourly intervals ; these include 
determination of moisture, green strength 
compression test, shatter test and perme- 
ability test. 

Core-oils are normally purchased ready- 
mixed, though special mixes can always be 
made up to meet particular requirements. 
After drying, the sand is fed through a pneu- 
matic duct to twin totally enclosed hoppers ; 
these are provided with electrical probes to 
indicate when they are full. From the 
measuring hoppers underneath each storage 
hopper, the sand discharges into the mixing 
machine and is then fed to the coreblowing 
machines. A pendulum conveyor carries the 
green cores to the thermostatically-controlled, 
oil-fired drying stove, after which they are 
placed on portable stillages adjacent to the 
pallet mould conveyor, until required for use. 
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Turn-over machines incorporating auto- 
matic control of the number of jolts are used 
for moulding. It is intended that, when the 
foundry is in full production, four machines 
will be making top half moulds and four 
bottom halves, leaving two machines avail- 
able for pattern changing and sampling 
procedures. The bottom half moulds are 
placed on the continuously moving pallet 
mould conveyor, cores are laid on from the 
gangway side of the conveyor and top half 
moulds added. The complete moulds then 
travel round to the casting area adjacent to 
the furnaces. Molten metal is carried from 
the furnaces in preheated ladles suspended 
from an overhead runway and the castings 
poured. 

When the pallet mould conveyor is moving 
at its normal rate of about 10ft a minute, 
the moulds take about thirty minutes to 
travel through the cooling tunnel. The cool- 
ing tunnel is completely enclosed so that the 
fumes can be extracted from it by fans and 
taken out of the building. On leaving the 
tunnel, the moulds arrive at the knock out 
station. This too has been enclosed to 
prevent dust and fumes spreading through the 
foundry. The design of the hood and the 
rate at which air is drawn through it were the 
subject of much research, as it was necessary 
to ensure that all the dust and fumes are 
removed from the working area, while at the 
same time the maximum amount of sand falls 
through the vibrating grid on to the belt con- 
veyors which return it to the storage hoppers. 
On the way, the used sand passes a magnetic 
separator to remove particles of metal and a 
rotary screen to take out any lumps of 
hard sand. Empty moulding boxes are 
returned to the moulding machines on a 
gravity roller conveyor. Although only a 
little sand is sucked into the exhaust 
hood, a wet dust extractor is installed to 
prevent this being discharged into the 
atmosphere. 

At the knock out station, castings are 
loaded into pallet trucks, and runners, risers 
and feeder heads broken off by hand and 
returned to the charging platform for remelt- 
ing. The castings go forward to a rotary 
shot blast table for cleaning and are then 
placed on a turntable which serves both as an 
inspection bench and as a temporary storage 
rack. Inspected castings are moved in boxes 
on a roller conveyor for packing into sealed 
white iron containers mounted on rail trucks 
which protect them from the action of the 
furnace gases during their passage through the 
annealing furnace. A loaded truck is pushed 
into one end of the furnace every eight hours 
and a truckload of annealed castings is 
simultaneously ejected from the other end. 
This procedure is operated continuously, a 
sufficient stock of castings being built up 
during the week to keep it going over the 
week-end. The furnace is oil-fired, having 
both the oil and air supplies controlled by 
electrically operated valves. The tempera- 
tures in each of four zones of the furnace, 
which can be selected at will, can be con- 
trolled to within +5 deg. Fah. to enable the 
annealing cycle for any particular truckload 
of castings to be adjusted to meet special 
requirements. 

After annealing, the castings are placed in 
boxes and moved on roller conveyors to 
grinders for removal of gates and flashings ; 
each grinder is connected to a wet dust 
extraction system. Pressing, hand straight- 
ening and gauging are concentrated in an 
area to which all castings flow after grinding, 
and a second rotary shot blast table is pro- 
vided for treating annealed castings. Every 
casting is given a final visual inspection 


before dispatch. 
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Two-Colour Offset Litho Press 


RANGE of“ Master ”’ high-speed two-colour 

offset litho presses has been introduced recent- 
ly by George Mann and (o., Ltd., the purpose of 
the development being tc increase printing speed 
and simplify running operstions. There are four 
models in the range, the maximum sheet sizes 
and speeds being 38in by 254in at 7500 per hour ; 
424in by 304in at 7000 per hour ; 50in by 36}in 
at 6500 per hour ; and 55in by 38in at 6000 per 
hour. Our illustration is of the model for a 
paper size of 38in by 25+4in. 

Mann “ Master’’ two-colour offset 
litho press has been designed to print at 
high speed. Careful thought has been given to 
the cylinder layout and the well-known “V” 
formation has been retained which enables two 





fitted over the stream of sheets on the lay-board 
so that air is blown along the top sheet entering 
the slow-down, thus aiding separation from the 
preceding sheet and ensuring that it is flat down 
at the leading edge as the smoothers ride over it. 

As the sheet arrives at the main front-lays it 
actuates the automatic check fingers which trip 
the press if the sheet is late. The trip mechanism 
separates the cylinders, stops the feeder, checks 
the ink and water and prevents the swing-arm 
grippers closing at the feed-plate position. The 
swing-arm mechanism has a positive cam opera- 
tion in both directions of swing, thus eliminating 
reliance on springs to return the swing-arm to the 
feed-plate position. The swing-arm transfers the 
sheet to the first of two feed-cylinders which in 


**Master’’ press for paper size 38in by 25+in 


colours to be printed whilst the sheet is held by 
one set of grippers on one cylinder; this eliminates 
any possible register error which could arise by 
transferring from one cylinder to another. In 
comparison with the two-colour press having one 
unit above the other, the operator has less move- 
ment to make since both units are on the same 
level. A further advantage is that dirt cannot 
fall on to the second unit when washing the first. 

The automatic feeder embodies the latest 
improvements so that the efficient high-speed 
feeding of either paper or board can be con- 
tinuously carried on with the minimum make- 
ready or other adjustments when changing from 
one stock to another. It is worthy of note that 
the feeder has actually been tested feeding sheets 
at 9000 per hour during proving tests. The 
registering device is incorporated in a complete 
pre-register feed unit. The sheets are fed in 
stream formation down the layboard and the 
leading edge of the foremost sheet is guided under 
smoothers attached to primary or pre-front-lays 
which guide the sheet forward, correcting any 
errors in alignment and at the same time reducing 
the speed at which the sheet arrives at the main 
front-lay so that it does not buckle on impact, 
as would normally occur with a high-speed cycle. 

The slow-down-lays are lifted on their return 
stroke so that the smoothers attached to them 
are well clear of the feed-plate and allow ample 
access for the entry under the smoothers of the 
oncoming sheet. At this stage the smoothers are 
lifting the preceding sheet which is leaving the 
feed-plate. It has not been found necessary 
to introduce any suction device to assist the 
sheets to enter under the slow-down smoothers, 
it having been found preferable to operate under 
purely mechanical control at this stage in the 
movement of the machine. However, to assist 
control when required, a blowing tube has been 


turn transfer the sheet to the impression cylinder. 

The object of using two feed-cylinders is to 
provide for the use of a swing-arm which operates 
above the feed-plate, thus giving a flatter 
trajectory to the sheet; a big advantage, 
especially when working on heavy card. A 
further advantage is that the sheet is completely 
visible during feeding. Make-ready time is 
reduced by a hand-wheel which adjusts the height 
of the feed-plate for variation in stock 
thickness. 

A hand-wheel registered against a calibrated 
setting dial adjusts the printing pressure and a 
micro-adjustment is provided for blanket-to-plate 
pressure. By means of a damping unit a fine feed 
of water can be taken and at the same time can 
be rolled out and then distributed over the surface 
of the plate. The water feed is controlled by a 
drive to the fountain roller, with finger-tip control 
to vary the feed between minimum and maximum. 

The inking unit, of pyramid design, has an 
additional link to bring the ink down both sides 
of the pyramid, thus permitting heavier “ solids * 
to be obtained. When the press is tripped the 
inking plate rollers lift in pairs in the gap and 
also fall in the gap on restarting to print, so that 
the cylinders always obtain a complete impres- 
sion and the whole sheet is printed. An improved 
mechanism, operating on the toggle principle, 
retracts the ink-knife for cleaning without dis- 
turbing the knife setting. The delivery mecha- 
nism has been designed so that the weight of the 
gripper bars is supported on ball-races running 


in an independent track from the chain track and — 


thus obviating twist and side strain. All models 
are equipped with a suction roller and over-pile 
sheet blower. The suction roller is arranged so 
that, when not printing, by the turn of a handle a 
blast of air can be forced through the roller to 
blow out any dust and fluff. 
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Essex Firm’s Centenary 

Amona the centenaries of engineering firms 
which are being celebrated this year is that of 
Christy and Norris, Ltd., Chelmsford, Essex. 
The history of the firm and the record of its 
development are set out succinctly in a brochure 
which has just been published. The founder of 
the firm, Fell Christy, was the youngest son of a 
Chelmsford farmer; he is described as an 
“ engineer by intuition *’ who was an indentured 
apprentice with a Wickham Market millwright. 
Fell Christy had not long completed his appren- 
ticeship before determining to set up in business 
on his own account. Accordingly, in the summer 
of 1858, he bought a house in Broomfield Road, 
Cheimsford, and on a plot of land adjoining it 
there was built the Broomfield Road Iron Works. 
In his-early days, Christy's work was concen- 
trated mainly upon the building and servicing of 
wind and water mills in this country and in 
Ireland. : 

Subsequently, Christy developed the manufac- 
ture of grain and similar grinding machinery and 
of brickyard equipment. _ yee gp 

ther engineer of his E t own 
von t ieee ele ie 1880 by 
lorris, whose main interest at the 
construction of agricultural steam 
boilers. Grinding machinery and 
for the production of cattle feeding 
and fertilisers soon became the firm’s 
incipal manufactures. Machinery of this kind 
for agriculture and the chemical, food and 
plastics industries constitutes the major part of 
the firm’s present activity. 

There is reference in the centenary brochure to 
the company’s endeavours to keep pace with the 
developments in personnel relationships and the 
provision of works amenities. The founder of 
the firm did not overlook these matters !_ In the 
brochure there is reproduced the “ Rules and 
Regulations *’ which came into operation at the 
Broomfield Road Iron Works in January, 1899. 
All “ workmen and lads ’’ then in the employ of 
the firm and all * new workmen and lads * were 
expected to read the rules and were “ considered 
to have accepted and bound themselves to obey 
the same.” One of these rules reads: “ The 
work hours are from 6 a.m. to 5.30 p.m., except- 
ing Saturdays when it will be 6 a.m. to 12 noon, 
the mealtimes being from 8 to 8.45 a.m. and 
from 1 p.m. to 2 p.m.” Another rule says : 
“We appeal to our workmen's sense of justice 
and fair play (especially when work is urgent) 
not to stay out more than two hours per week, 
and we will not request them to work overtime 
unless it is positively necessary to oblige our 
customers.” The list ends with a table of fines : 
“ leaving off work before the horn is blown, 6d. ; 
wasting oil or any other material, 1s. ; loitering 
in the works, or being absent without sufficient 
reason, Is.; smoking during working hours, 
swearing or using any bad language, throwing 
about, or otherwise causing any annoyance or 
disturbance, 1s." The last word, however, is : 
“ N_B.—AIll fines will be devoted to the funds of 
the works’ Sick Club.” 


: 


Building Research, 1957 

A MoRE extensive study of the problems of 
management in the building industry was pro- 
posed by the Building Research Board in its 
programme for the next five-year period 1959-64. 
This is announced in the annual report, “ Build- 
ing Research, 1957" which has just been pub- 
lished by H.M. Stationery Office. The Building 
Research Station has already investigated some 
topics within this broad field, notably program- 
ming and site organisation. Yet much remains 
to be done, it is stated, especially in the building 
industry with its unusual structure, shifting labour 
force and out-of-doors operation. The Board 
aiso deals with the role of the Building Research 


Station, and emphasises that the station is the 
only organisation covering the problems of 
building as a whole, and is in a unique position 
to make an overall assessment of practical 
problems and to give comprehensive and 
independent advice. Research undertaken dur- 
ing 1957 is reviewed in the report of the director, 
Dr. F. M. Lea, and includes the following 
topics. 

Partial Prefabrication—A detailed study of 
methods of house-building using large factory- 
made components has been made. The Station 
considers that partial prefabrication of this sort 
is not necessarily economical. The odd jobs of 
filling in, covering joints and finishing, which still 
have to be done on the site, may offset any 
expected savings. To be successful, factory-made 
components should eliminate rather than reduce 
the need for traditional components and trade 
operations. 

Programming Site Work.—An important pre- 
liminary to the actual construction of a building 
is the preparation of a detailed plan or pro- 
gramme of site work. In assisting the architects 
and the contractor for a secondary modern school 
in drawing up such a programme, the Station 
found that building tim: could be halved. 

Construction with Bricks —Under the stimulus 
of the Station’s work on the packaging of bricks, 
the use of this method is now steadily increasing. 
Brickmakers are now delivering over 250,000 
bricks in packs each week. All stages of hand- 
ling are much improved—with increased speed, 
reduced labour costs and less damage. 

In this country, the size and shape of the clay 
brick is generally taken for granted. It is clear, 
however, that larger perforated bricks could cost 
less to lay and give better heat insulation. The 
Station has developed such bricks and two brick- 
making firms have now made trial batches of a 
horizontally-perforated brick measuring 13in 
by 8gin by 2gin (about three times the volume of 
the usual brick). It has a central hand-hold and 
two grooves in the upper surface to interrupt the 
horizontal joint and so hinder rain penetration. 

Roof Gutters.—Until now there has been no 
formula for calculating the size or other features 
of design of roof gutters. The Station studies 
show that rainfall characteristics, and patterns 
of flow off roof edges and in gutters are important 
matters and is about to publish detailed recom- 
mendations for designers. 

Soil Mechanics and Structures.—A number of 
researches of special interest are described in 
those sections of the report concerned more 
directly with problems in civil engineering. 
Most of the work in this category is with soil 
mechanics or the design and performance of 
structures. 

A research programme on shear in reinforced 
concrete has been started, with the object of 
developing a load-factor method of design for 
shear forces. Other structural investigations 
concern structural lightweight concrete, resist- 
ance to repeated and static loading of prestressed 
concrete, fire resistance tests on prestressed 
concrete, concrete for the shields of nuclear 
reactors, concrete-encased steel stanchions and 
the composite action of structures. 

The Station was asked by the Ministry of 
Transport and Civil Aviation to help in formulat- 
ing the design criteria for rooftop heliports. 
Such heliports must be capable of withstanding 
the maximum landing impulses that could be 
imposed upon them without collapse of the under- 
carriages by the largest helicopters likely to use 
them. In the foreseeable future these impulses 
might represent peak loads of up to 75,000 Ib 
from each of two main wheels, attained in 
about 0-05 second after touch-down, main- 
tained for about 0-1 second and falling to about 
the static load of 25,000 Ib per wheel in a further 
0-1 second. 

In present structural design practice there is 
no adequate precedent for dealing with such 
loads, and in order to obtain direct information it 


is proposed to build a simple test structure with 
some of the characteristics of a rooftop heliport 
but consisting of little more than a large square 
slab of uniform section with various alternative 
supports, and so designed that heavy landings 
can safely be made on it by a suitably instru- 
mented helicopter. 


Report of Euratom Commission 


THE total electrical capacity of the eight power 

reactors being planned or built for the members 
of Euratom, the European atomic energy com- 
munity, is to be about 660MW, according to a 
report submitted to the European parliamentary 
assembly. Five of these reactors are to be in 
France, two in Italy, and one in Belgium (the 
remaining members of the community are 
Luxembourg, Holland and western Germany ). 
Included among the plants listed is the ‘‘ G1 ”’ 
reactor at Marcoule, France, which is now being 
run experimentally. The installed nuclear elec- 
trical capacity in the six countries is expected to 
reach in the region of 3500MW to 4000MW by 
1965. The cost of nuclear power is stated already 
to be competitive with the cost of conventionally 
generated power in certain cases, and (according 
to a press release from the Euratom Commission), 
“it has been seen... that it will become more 
and more so.”’ There are also to be nine research 
reactors in France, seven in western Germany, 
four in Italy, three in Holland, and two in 
Belgium. One German, one Belgian, and five 
French research reactors are already working. 
_ An output of less than 700 tonnes of uranium 
is at present available annually to the Euratom 
countries, but this is to be greatly enlarged. The 
community has access to considerable reserves, 
and the need to import should progressively 
diminish. Most of the countries are still at the 
planning stage with regard to fuel processing and 
fuel-element manufacture. 

The Commission’s report states that, in line 
with the provisions of the Euratom Treaty (see 
THE ENGINEER, April 26, 1957, page 659), and 
with other current international agreements, 
“competition will not be limited to the indus- 
tries of the six countries, but must be extended 
equally to the industries of other countries, in 
particular the United States and the United 
Kingdom.”’ The expressed view is that “* nuclear 
industry will have the best chance of develop- 
ment in a climate of collaboration and mutual 
contact leading to frank and healthy competi- 
tion.”’ It will be recalled that, only a few weeks 
ago, an agreement between Euratom and the 
U.S.A. was announced (see THE ENGINEER, 
June 27, 1958, page 982). We understand that 
negotiations are still in progress with the United 
Kingdom. 


Motor-Cycle Innovation 


THERE has been introduced by Ariel Motors, 
Ltd., a new motor-cycle which, in some respects, 
departs radically from British practice; in 
particular, a windscreen is provided. As our 
illustrations show, a hollow box, fabricated from 
steel pressings, forms the main structure, the 
power unit being attached to three projections 
below it, the rearmost mounting bolt being also 
the pivot for the rubber-bushed rear fork. 

The 54x 54, 249 c.c. engine is a two-stroke 
parallel twin, a design which is now, after fifty 
years, regarded as orthodox. The engine is com- 
posed principally of aluminium alloy pressure 
die castings, the cooling pins on the cylinder 
heads being very thin and smooth to the verge of 
shining, while the primary chain case has cast-in 
the maintenance instructions relative to the chain 
tensioner. This tensioner, a steel strip faced with 
synthetic rubber, allows the gearbox to be accom- 
modated in the same casting as the crankcases. 
The cylinders, which have staggered pins, are 
cast iron, the cost of chromed light alloy cylinders 
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being deemed excessive in regard to the weight 
saved, while the lesser distortion of the heavier 
metal is valuable, particularly because of the 
uneven heating of a ported air-cooled cylinder. 
The engine, with transfer ports each side of the 
exhaust port and inlet ports in the piston skirt, 
has an optimum ignition timing virtually 
invariant with speed, and the twin contact 
breakers thus have no advance-retard provision. 
The crankshaft. runs on three ball bearings, the 
nearside two being merely a push fit on the shaft, 
to allow axial expansion, and has a keyed taper 
joint between left and right halves made and 
broken by a socket screw ; socket screws are also 
used to hold the heads. “* Petroil’’ lubrication is 
used. The net ouput claimed is 16 h.p. at 6400 
r.p.m. 
The clutch runs in oil, and the plates, instead 
of being splined, have a cycloidal profile which 
engages with a correspondingly convoluted 
drum. The “ Neolangite ”’ friction elements are 
bonded to the plates and there is a rubber cush 
drive in the clutch centre. A cluster of Burman 
gear give downward changes 1-3, 1-4 and 1-75 
wide. The final drive is by a chain enclosed as 
on previous models, in an unstressed dust cover, 
and lubricated from the primary chain case ; 
the gear ratio in direct drive is 5-9, and the 
maximum speed is about 70 m.p.h. 

The front suspension employs a geometry 
unusual in this country, trailing links with a 





The ‘‘ Leader”’’ in its fully equipped form; the 
** tank ’’ is a locker 


brake reaction link in parallel. This system relies 
on the spindle to maintain the wheel attitude, but 
since the machine cannot be used with a sidecar 
this is considered acceptable. The geometry 
gives a constant wheelbase and, hence, a variable 
tail. To minimise angular movement of the 
telescopic suspension units, they extend to below 
the spindle, and, to reduce the reactions on the 
tixed pivot, are in line with the spindle, so that 
pierced stirrups are necessary to clear the spindle. 
These pivots all have lubrication points. 

The machine is enclosed by steel panels, 
Bonderized and _ high-temperature stove 
enamelled ; those panels each side of the power 
unit are quickly detachable. The panelling is 
unstressed, and the passanger’s footrests are 
attached to the swinging fork. Neither set 
of rests, nor the saddle or handlebars, are adjust- 
able. The panelling includes a pair of narrow 
leg shields, a fairing for the fixed 5-75in Lucas 
headlamp (which can be adjusted in the pitch 
plane as the load on the machine varies by a 
control on the instrument board), and in the usual 
place for a fuel tank a lockable compartment 
within which are the steering head lock and the 
release for the saddle, below which are the petrol 
tank and filler cap. A braced “ Perspex ”’ wind- 
screen is shaped to clear the short handlebars 
and is shallow enough for the rider to see over. 
Optional extras are panniers fitting on the sides 
and a carrier on top of the hinge-up rear mud- 
guard. The standard machine weighs 300 Ib. 

We have experienced a short ride on the 
machine in a built-up area ; the suspension is 
good enough to allow heavy brake applications 
and passage over raised manhole covers on wet 
surfaces. The handling qualities at low speeds 
are remarkably docile ; the turning circle is 
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The hollow frame member of the ‘* Leader ’’ is 


open at the rear to admit the fuel tank, The rear engine 
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smaller than even a narrow road, but there 
is a distinct tendency to straighten out as the 
engine comes on load. As would be expected, 
engine vibration is imperceptible, and 
the exhaust note is less voluminous than 
harsh. The minimum engine speed is kept some- 
what high by a snatch attributable, perhaps, to 
the spring tensioner and cush hub in the primary 
drive. On a new machine the controls seemed 
heavy, except for the gear shift, which has a long 
travel and was quickly learnt. 

This machine is not, of course, intended for 
applications demanding sustained high speeds, 
and the existing four-stroke range between 
250 c.c. and 1000 c.c. will continue, unless limita- 
tions of manufacturing capacity dictate otherwise. 


Mechanised Coal Depot 


A stupy of the economics of handling coal 
from mine to domestic consumer made by 
Charrington, Gardner, Locket and Co., Ltd., 
has resulted in the design and construction of a 
mechanised coal depot at Palace Gates, Wood 
Green. The scheme, which required the co-opera- 
tion of the National Coal Board and British 
Railways, has been engineered by Charrold, Ltd., 
and handles coal at a uniform rate of flow with 
the minimum of degradation. As developed, the 
system means that a number of small depots can 
be closed and the work concentrated at Palace 
Gates. This is an aid to economy on the railway 
in the matter of the working of trains, while the 
solution of problems concerned with the friable 
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Mechanised coal depot at 


nature of coal means a reduction in the quantity 
of slack produced during handling. 

Briefly, the scheme consists of a siding, a con- 
veyor delivering to another conveyor feeding 
bunkers from which the coal is ba ready to 
be delivered by lorry. The annual throughput 
is about 55,000 tons and the plant can handle the 
coal at a rate of 120 tons per hour and load 
twelve lorries simultaneously. Three trains a week 
arrive at the depot and each consists of eighteen 
2l-ton hopper-bottomed wagons filled with 
graded coal and worked as a fast train of oe 
wagons, so as to achieve through ge ae 
are three sidings, two 600ft in length and a 
third 450ft long, and on arrival the trains are 
split into two sections and shunted on to the 
sidings and the engine collects the train of empty 
wagons for return to the coalfield. The arrange- 
ment provides for the minimum of shunting, 
allied with a minimum of degradation, and offers 
certain advantages to British Railways, including 
a high percentage of wagon utilisation. On 
the sidings, wagon movement is controlled by 
an electric winch which can position the wagons 
as required over the discharge hopper. | The 
wagons are self-emptying and the receiver hopper 
is of minimum size so that a small initial fall of 
coal is sufficient to fill it and so form a column 
of coal between wagon and hopper, again 
helping to reduce damage to the coal. Our 
illustration shows wagons in the siding, the 
elevator delivering coal to the bunker building, 
and the Stelcon units forming the stock bays. 

The under-rail hoppers, at each of which there 
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removed. Sizing can be 


is 
of twelve 20-ton hoppers 

is delivered by a 36in wide, 
{20 tons per hour shuttle conveyor having head 
d tail drums at 7O0ft centres. The conveyor 
travels on rails and is controlled from a cab at 
one end. At the of each hopper is a sack- 





iength of the main hoppers is about 120ft and 
there are, in addition, two hoppers, placed 
behind the main bank, which take the slack from 
sizing screen and discharge direct into bulk 
lorries. The sack-filling equipment provides 
for a steady flow of coal of any size up to an 8in 
cube and the sack is filled at backing height and 
then carried direct on to the lorry platform. Each 
Charrold bagging unit has a capacity of 10 tons 





The hooks of the carrier are here fully open 


per hour and is powered by a 14 h.p. geared 
motor controlled by a foot switch. 

On the site are storage bays, with an overall 
capacity of 6000 tons, and formed from Stelcon 
units, to hold stock against fluctuations in 
demand and supply. Coal for stock is delivered 
by the shuttle conveyor to end chutes, down which 
the coal reaches ground level. From this point 
it is conveyed by a Muir-Hill mobile shovel 
to the appropriate bay and stacked by a Fysons 
mobile conveyor. When required for delivery 
the stock is handled by the shovel and returned 
to the hopper circuit. == 

The und area is laid with concrete and a 
mechanical sweeper keeps the depot tidy. Coke, 
anthracite and all grades of coal from 2in by lin 
are handled by the depot, which has a weigh- 
bridge and an administrative block, including 
excellent facilities for those e1 3 

Suppliers : A.C vag omcmenceny | one spe : 
Carlton Engineering Company, (Smithies), Ltd., 
unloading pit and feeders ; Wharton Engineers 


THE ENGINEER 


(Elstree), Ltd., elevating conveyor; Niagara 
Screens (Great Britain), Ltd., screening unit 
and shuttle conveyor. 


Straddle Carrier Development 


THERE was demonstrated recently at the 
Rochester aerodrome of Short Brothers and 
Harland, Ltd., the Mk. II product of the com- 
pany’s subsidiary, the British Straddle Carrier 
Company, Ltd. This differs from the British 
Straddle Carrier Mk. I (page 905, June 18, 
1954) most conspicuously in having all four 
wheels the same size, whereas the early vehicle 
had the front wheels smaller than the rear, 
which were neither sprung nor steered. The 
new vehicle has a longer wheelbase, but the rear 
wheels may be steered in the opposite direction 
to the front to give a turning circle smaller than 
that of its predecessor. A more fundamental 
change is that the lifting hooks are no longer 
fixed laterally, requiring the vehicle to be driven 
accurately over loads of an exact width, but are 
swung about horizontal axes and may be forced 
together or apart by 
a hydraulic ram join- 
ing the upper ends of 
the guide tubes visible 
in our illustration ; 
the lateral position of 
the pair of hooks is 
determined by the 
centre of gravity of the 
load. The hooks are 
lifted by bell cranks 
attached to two large 
torsion tubes running 
across the vehicle 
above the back and 


front of the hooks ; 
the right-hand ends 
bear bell cranks joined 
by the hydraulic lift 
ram, and the left-hand 
ends further cranks 
joined by a connect- 
ing rod which keeps 
the two tubes moving 
in antiphase — thus 
no single failure, other 
than of the ram, can 
release more than one of the four lifting 
points. The ram has a check valve (requir- 
ing the load to be driven down) which, on pro- 
duction versions, will be between the ram 
and the flexible hoses. 

The vehicle is driven by a Perkins L.4 engine 
giving 62 h.p., whereas the previous model took 
65 h.p. from a P.6. A David Brown sliding-mesh 
gearbox gives three forward and three reverse 
ratios, the gear lever moving forward into 
forward gears and vice versa, and there is an 
Eaton two-speed reduction and differential. The 
drive passes by Hardy Spicer shafts to sprockets 
mounted on the top of the rear wheel carriers 
and thence by chain to sprockets outboard of the 
rear wheels ; it is claimed that chain life is satis- 
factory without continuous lubrication, and an 
enclosed chain case is optional. A hand lever 
applies a disc brake which is on the input shaft 
to the Eaton change speed mechanism. 

Each wheel is supported on a coil spring, no 
damper being employed. The steering gear is 
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operated by a non-reactive Marles power unit ; 
between the steering box and the front wheel 
drop arm there floats on the Pitman shaft the 
rear wheel drop arm, and a shear pin through 
the latter can be engaged either with the front 
wheel drop arm or to lock the rear wheels for 
road travel, a fixed location. The steering lock 
depends whether the load is or is not long enough 
to foul the wheels, but if not the inside radius of 
the turning circle is 10ft. 

The small headlights are unsprung and turn 
with the front wheels ; consequently they are 
mounted at 90 deg. to the normal attitude, giving 
a beam that is deep rather than broad. A third 
and similar lamp underneath the superstructure 
illuminates the load. 

The auxiliary circuits, besides electric engine 
Starting, comprise hydraulics for the load hand- 
ling and the power steering, for which a separate 
constant-flow pump is fitted, and vacuum pro- 
vided by an engine-driven exhauster to assist the 
driver’s application of the hydraulic brakes and 
to drive the two-speed ratio change. The vehicle 
weighs 5 tons 15 cwt, lifts up to 9 tons, and can 
achieve 30 m.p.h.; the 54in carrier is 8ft wide. 





Shuttering assembly with steel-framed plywood-faced panels and soldiers 


Plywood-Faced Shuttering Panels 


THE accompanying illustration shows a shutter- 
ing assembly with plywood-faced panels, which 
has been developed by Kwikform, Ltd., Waterloo 
Road, Birmingham, 25. The panels consist of 
plywood stiffened by cold-formed “top hat ”’ 
ribs of steel, the standard size of a panel being 
4ft wide by 5ft high. The “ soldiers” are also com- 
posite assemblies of steel and plywood, as the 
illustration clearly shows. The vertical tubular 
stiffener of each soldier is, in fact, a scaffolding 
tube, and scaffolding can be coupled directly to 
it, as, in fact, is shown by the scaffolding bracket. 

The shuttering is intended for constructing 
lifts of 10ft in one pour. The assembly we illus- 
trate is 10ft high, the panels being bolted to each 
other and to the soldiers by “ tie-head couplers,”’ 
which are tightened with a fixing tool. In the 
background is an access panel, 4ft wide by 
lft 8in high, which is shown open; concrete 
can be introduced at this level in the early stages 
of work, and later on the panel closed and bolted 
and the remaining concrete placed from the top. 
The ties and spacers used in this shuttering 
assembly are standard products of the company 
and have been described in these columns. The 
system also includes a “ transfer aligner”’ for 
joining the shuttering against the company’s steel 
shuttering, and “ filler’’ panels which give any 
dimension within 4in. The face of the soldier in 
contact with the concrete is 12in wide by 10ft high. 
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Pressure control equipment on a drawing press fitted with pneumatic cushion 


Press Cushion Pressure Control 
Attachment 


A PRESSURE control valve equipment for use 
on metal drawing presses fitted with hydraulic or 
pneumatic cushions which is automatic in 
operation, has been developed by Tudor Develop- 
ment Engineers (Eton), Ltd., 29, Alma Road, 
Eton Wick, Windsor. It is designed to over- 
come the problem of progressively increasing 
blank holding pressures in the cushion due to 
area reduction during progress of draw. This 
control, by progressively reducing the pressure 
in a die cushion, enables a constant holding 
pressure to be maintained on the blank, according 
to the predetermined demands of a draw. It has 
a further advantage in that it can be arranged to 
impart an increased pressure in the cushion at 
the end of, or at any predetermined stage in, 
drawing. 

A press fitted with the control attachment is 
shown in the accompanying illustration. There 
are two interconnected valves, that on the right, A 
in the illustration, being what is termed the over- 
pressure valve, and that on the left the under- 
pressure valve. The over-pressure valve is 
connected through the pipe E in its base to the 
incoming compressed air main. The pipe con- 
necting the two valves is coupled to the air line D 
to the press cushion. A spring controlled dia- 
phragm in the over-pressure valve can be set to 
admit air at the required optimum pressure to 
the air cushion line, and this unit can therefore 
be regarded as a pressure regulating valve. The 
under-pressure valve has an adjustable needle 
release valve in its base through which air in the 
system can be released to atmosphere. 

Spindles in these two valves are actuated 
through rocker arms B by an adjustable cam C 
on the press crankshaft, and this cam can be 
designed for the valves to be actuated together 
or individually to any required time sequence 
during the press stroke. Thus, for a drawing 
operation the over-pressure valve on the initial 
movement admits air to the system to give the 
maximum blank-holding pressure in the cushion. 
As the draw progresses, the over-pressure valve 
diaphragm seals off the incoming air supply and 
the under-pressure valve spindle opens the needle 
valve progressively with the cam profile rise to 
reduce the holding air pressure in the cushion 
line. If at any stage during drawing it is required 
to reintroduce full line pressure to the cushion, 
the cam can be designed to close the under- 
pressure needle valve and instantaneously or 
progressively open the over-pressure valve. By 
the use of a suitably protiled cam this procedure 
can be repeated if required at various stages of 
drawing. On the return stroke of the press the 
under-pressure valve is closed and full pressure 
admitted to the cushion line to eject the work- 
piece and raise the return pressure ring of the 


tool. 


High precision 


Thread Milling Machine 


THE capacity range of the thread milling 
machines made by Geo. Moulton, Ltd., and 
marketed by Wickman, Ltd., Coventry, has been 
extended by the introduction of the new universal 
machine illustrated below. This machine is 
designed for cutting threads up to Sin diameter, 
either external or internal, on workpieces up 
to 20in between centres, and, if required, longer 
beds, lengthening by increments of 10in, can be 
supplied. The range of threads which can be 
cut on the machine extends from 32 t.p.i. up 
to 12in pitch by the use of the twenty-two 
standard change gears supplied, while gears are 
also available to cut metric threads. The design 
of the cutter head enables all normal helix angles 
to be cut, as well as straight splines to be milled 
singly. 

Threads with multiple starts up to twenty-four 
in seven steps can be cut using the standard index- 
ing plates, and plates for other numbers of starts 
can be supplied if required. For short thread 
milling, where the whole thread is cut in just over 
one revolution of the workpiece, the cutter 
spindle can be fitted with multiple cutters. The 
work spindle and the cutter spindle of the 
machine can be driven independently in either 
direction, and the standard pick-off gears give 
fifteen work spindle speeds from } to 4 r.p.m. 
The cutter has five speeds from {212 to 850 
r.p.m. 





Universal thread milling machine for work up to Sin diameter 


grinding machine with 3jin centre height 


Grinding Machines 

UNDeR a revised manufacturing programme, 
Keighley Grinders (Machine Tools), Ltd., Keigh- 
ley, has introduced some new machines, and 
rationalised the basic hydraulic control systems 
of all the grinding machines it makes so that 
component parts and sub-assemblies are inter- 
changeable between machines. A new angle 
head machine for heavy duty plunge cut grinding 
has a 12in swing and is available with beds 
giving from 24in to 72in capacity between centres. 
This machine can be equipped for either an 
intermittent pick feed from 0-0002in to 0-O0lin, 
or intermittent plunge feed from 0-0001lin to 
0-O00lin. The rate of hydraulic plunge feed is 
steplessly variable and a 2in rapid travel of the 
wheelhead provided. A special dressing feed 
which is applied by means of a hydraulic valve 
control is supplied as standard. 

A high-precision grinder, known as the 
“ K.L.G.G.” model, is designed for use in gauge 
grinding, tool rooms or a high finish production 
machine. This machine, which is shown in 
the illustration above, has a specially 
designed rigid base casting supporting the vee 
and flat ways of the table. It has a 34in centre 
height and is made in two models with grinding 
lengths of 9in and 18in. 

The dead centre workhead of the machine is 
stated to be four separate units connected by 
belts. The main workhead casting carries the 
dead centre spindle only, 
the layshaft and drivi 
plate being mounted in 
separate castings and 
the motor placed behind 
these three units, all 
of which are mounted 
directly on to the table. 
Adequate provision for 
belt adjustment is pro- 
vided without the use 
of any jockey pulleys, a 


“The wheelhead is de- 
signed to ensure vibra- 
tionless operation and 
Positive positioning. Its 
nitralloy spindle runs in 
self-adjusting bearings 


being provided by oil 
rings from the sump. 
The wheelhead drive is 
through a flat beit. 
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Industrial and Labour Notes 


Trade with Canada 

On April 24 a delegation, appointed 
by the Dollar Exports Council and led by 
Sir William Rootes, left this country for 
Canada. The eleven members of this dele- 
gation spent a month in Canada making 
personal contact with the regional com- 
mittees of the Dollar Sterling Trade Council, 
collecting to-date information on com- 
mercial ceedtions for the guidance of British 
manufacturers and sg gee oa en 
with t municipal authorities 
the sebiect of greater two-way trade between 
Canada and this country. The tour was a 
“follow up” of the visit of the Canadian 
Trade Mission to this country at the end of 
1957. 

Yesterday, the British delegation pub- 
lished its report. It includes some useful 
observations on British exports to Canada, 
on British investment in Canada, and on the 
co-ordination of the British export campaign 
in Canada. The members of the delegation 
say that they were greatly encouraged by the 
positive response they received from all 
the Provincial Governments and Municipal- 
ities with which they spoke, and several of 
which have agreed to send their purchasing 
officers to this country for tours of inspection. 
As to conditions in Canada, the dele- 
gation formed the view that, with a few excep- 
tions, “ economic activity had levelled off 
rather than receded.” pite the higher 
level of unemployment in Canada, the report 
says, there were more people at work in 
each month of 1957 than in the comparable 
month a year earlier. Nevertheless, it is 
added, “ the unemployment problem is one 
which is still giving concern.” However, 
the impression gained by the delegation was 
that Canadians seemed to be adopting a 
steady attitude towards the levelling off in 
activity and were not talking themselves into 
depression. 

The report then goes on to record that a 
“ recurring factor” in the discussions was 
the influence of existing conditions upon 
prices. The delegation heard of many cases 
where American tenderers had put in revised 
bids at prices with which British firms could 
not compete. While United States com- 
panies may be able to stand severe cuts to 
maintain a market, we cannot. These experi- 
ences apart, the report states, “there is 
evidence that our prices are now very near 
the border line between success and failure.” 
The delegation emphasises that, at this stage, 
Britain dare not allow her costs and prices 
to increase. But one factor which arose to 
cloud the favourable atmosphere was the 

reference to strikes in Britain, and 
specially unofficial stoppages at the docks. 
The delegation says it emphasised, of course, 
that days lost from strikes in Britain show a 
much better record than the U.S.A. or indeed 
Canada. Nevertheless, it is observed, Cana- 
dian importers have suffered before from 
lateness of delivery due to stoppages and “* it 
was clear that this point alone, whether 
justifiable or not, is given as a reason for 
placing elsewhere a good many orders that 
would otherwise come to Britain.” 


Economic Prospects 
The National Production Advisory 
Council on Industry met in London last 
Friday and was addressed by the Chancellor 
of the Exchequer, Mr. Heathcoat Amory. 
The Chancellor described the outlook .at 
present as being more encouraging than in 


previous post-war years, mainly on account 
of the big drop in the prices of imported raw 
materials. In May, he said, prices of these 
materials were 11 per cent lower than a year 
earlier. So far, the Chancellor continued, 
there had been no general fall in retail prices, 
though, as the effect of the lower cost of 
materials was felt in the system of production 
and distribution ,reductions might be expected. 
Already, there had been a slight decline in 
the average wholesale prices of manufac- 
tured ‘ 
So far, the Chancellor went on to say, the 
improved prospect for lower prices had been 
gained without severe unemployment. At 
the end of May, there were over 23,000,000 
people in civil employment, and in only one 
year (1957) since the war had the total been 
significantly higher. The June figure for 
unemployment, 429,000, was only 2 per cent 
of the total labour force, and, the Chancellor 
added, many areas in the home counties 
had unemployment rates of about one-half 
of 1 per cent. An examination had been 
made of the areas recently identified as hav- 
ing a continuing unemployment problem ; 
they accounted for ae 21 per cent of the 
national total of wholly unemployed, al- 
though their insured employees were less 
than 8 per cent of the total in Great Britain. 
But, the Chancellor pointed out, many of 
these areas were deficient in the manufactur- 
ing industries which had been expanding 
naturally. Finally, the Chancellor said he 
believed that there was a better public under- 
standing of the relationship between wages 
and prices. But, he went on, a general or 
widespread pattern of increases going beyond 
any prospective increase in national produc- 
tivity would in itself be clearly inflationary. 
The subject of wages and prices. was 
referred to again by the Chancellor of the 
Exchequer in the House of Commons on 
Tuesday. He was then questioned about the 
Government’s policy on wages. In his reply, 
the Chancellor said it would be a serious 
mistake to regard the recent credit relaxation 
as any justification for “an indulgent 
attitude towards costs and prices.” The 
maintenance of the value of our money 
required continuing moderation in wages 
and salary settlements. 


Lloyd’s Shipbuilding Returns 
The returns issued by Lloyd’s Register 
of Shipping record that in Great Britain and 
Northern Iréland steamships and motor- 
ships undef construction at the end of June 
amounted to 336 ships of 2,295,371 tons gross 
of which eighty-six ships of 547,668 tons are 
fitting out afloat. During the second quarter 
seventy-two ships of 386,913 tons were 
commenced, seventy-two ships of 344,512 
tons were launched and seventy-seven ships 

of 362,471 tons -vere completed. 

The tonn:.,< of ships preparing, at 
1,781,345 tons, is 622,709 tons or 26 per cent 
less than a year ago, while tonnage for 
registration abroad at fifty-three ships of 
344,697 tons represents only 15 per cent of 
the total tonnage building and is the lowest 
figure since June, 1946. Oil tankers total 
seventy-four ships of 1,109,990 tons gross or 
48-4 per cent of the total under construction. 
Work in hand abroad totalled 1315 ships of 
7,838,126 tons gross while the commenced, 
launched and completed totals were respec- 
tively, 385 ships of 2,110,131 tons, 469 ships 
of 2,084,378 tons and 454 ships of 2,124,964 
tons. For export the total was 3,727,899 


tons or 47-6 per cent. A total of 285 oil 
tankers of 4,147,985 tons was building, or 
52-9 per cent of the ships under construction. 
Work in hand throughout the world, exclud- 
ing China and Russia, amounted to 1651 
ships of 10,133,497 tons of which 22-65 per 
cent was the share of Great Britain and 
Northern Ireland. Of the grand total some 
4,072,596 tons was building for export, of 
which 20-4 per cent was being built in Japan, 
14-5 per cent in Germany and 8-5 per cent 
in Great Britain and Northern Ireland. Oil 
tankers accounted for 359 ships of 5,257,975 
tons or 51-9 per cent of the total. Of 
the world total of steam and motor-ships 
5,598,600 tons or 55-2 per cent were building 
under the inspection of Lloyd’s Register. 


Capital and Labour 


At the annual meeting, last week, of 
The British and Commonwealth Shipping 
Company, Ltd., the chairman, Sir W. 
Nicholas Cayzer, Bt., put forward the 
opinion that we were now “ in the midst of a 
recession.” The course it would follow had 
to be assessed, he said, and the situation was 
such that if the nations of the free world 
failed at this time to grasp their opportunity 
they would deserve the fate which would 
befall them ! 

Sir Nicholas said there was no real conflict 
between capital and labour, for the one must 
be complementary to the other. Given the 
right climate of opinion and an enlightened 
approach to our problems, difficulties could 
be resolved. Money, he added, was like any 
other tool of a trade; it was made to be 
used and through its proper use business 
could be made to prosper. More and better 
jobs could be created and more opportunity 
could be given to those who had the will and 
the ability to assume responsibility. Sir 
Nicholas said that he subscribed whole- 
heartedly to the concept of a_property- 
owning democracy, for he thought that to 
look after one’s own possessions, whether 
those possessions were skill, money or the 
simple things of one’s own home, was a 
great creator of happiness and an incentive 
to further effort. 

In this fast moving age, Sir Nicholas 
remarked, there was great need for enlight- 
ened leaders, but true leadership could not 
prevail if all the time it was necessary to 
pander to popularity. Discipline and self- 
restraint were important factors for irre- 
sponsible strikes simply could not be 
afforded. In a democracy it was funda- 
mental that a man should be allowed to with- 
draw his labour, but this right, Sir Nicholas 
emphasised, brought its own responsibilities 
which should not be disregarded lightly. 


Railway Shopmen’s Wages 

At the beginning of the week, it was 
announced that the unions representing the 
engineering workers employed in British 
Railways’ shops had accepted the offer of a 
3 per cent wage increase made recently by 
the British Transport Commission. When 
the offer was made, the British Transport 
Commission called for full co-operation from 
the unions in measures necessary to secure 
the maximum productivity and economic 
working of the railway industry. The 
increase is retrospective to June 30, and it is 
understood that the shopmen’s pay will be 
included in the review of wage levels of 
other railway workers which is expected to 
begin next month. 
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Swiss Transformer Factory 


A new works for the manufacture of power transformers was the focus of attention 
during a series of open days held recently by the Oerlikon Engineering Company, 
Zurich. The first stage of this development is now complete ; it includes a new 
test department, part of which is equipped as a high-voltage laboratory, with a 
3:2MV impulse generator and a \000kV cascade transformer as described below. 


UN recently the manufacture of trans- 
formers by the Oerlikon Engineering Com- 
pany, Zurich-Oerlikon, was carried out in a 
group of buildings which also contained a 
number of machine tools as well as erection bays 
for large rotating machines. To meet the grow- 
ing demand for manufacturing space it was 
decided to build a new transformer works to the 
north-east of the existing built-up area. This 
decision, which is being implemented in stages, 
provides greatly improved conditions for trans- 
former manufacture and leaves additional space 
in the older buildings for expansion of other 
manufacturing interests, such as large machines. 

It is planned to build five halls, running 
roughly east-to-west, adjoined on the east by a 
building at right angles to the others. The first 
stage of this development has now been com- 
pleted. It consists of an L-shaped block, in 
which the long limb, 72m long by 24m wide by 
20m high, houses the main erection bay at one 
end and test bays at the other. The shorter 
limb, at right angles to the main bay, houses the 
high-voltage laboratory and a machine room 
(which can be extended when required) to supply 
power to the test bays. 

In the interests of economy, manufacturing 
cleanliness and safety the workshop layout is 
sequential (from erection to test bay to high- 
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Fig. 1—Transformer works, assembly and despatch area. In the high-voltage 
test laboratory beyond, are the cascade test transformer and the impulse 
generator 





voltage laboratory) with segregation of the work- 
ing areas. A central passage way down the main 
shop separates the drying-out and impregnation 
areas on one side of the passage from the 
assembly and despatch area on the other and 
both these areas are separated by a transverse 
gangway from the test area and the high-voltage 
laboratory beyond it. This arrangement mini- 
mises the transport of work during manufacture 
and avoids the need for unnecessary transit 
through the test area. 

The erection bay is at present served by one 
120-ton crane and two 2-ton swivelling gantries. 
To provide safe and ready access, without 
ladders, to transformers during assembly the 
erection area is equipped with multi-level plat- 
forms on adjustable steel scaffolding. The instal- 
lation is designed for the manufacture of three- 
phase transformers up to 250MVA and single- 
phase units up to 200MVA. 

In the impregnation area on the other side of 
the central gangway there is a vertical vacuum 
tank, 5m in diameter for drying out transformers. 
There are also a number of drying ovens which 
are due to be replaced soon by a vertical vacuum 
tank measuring 11m by 4-1m by 5-2m, equipped 
with pumping equipment designed to exhaust 
7000 cubic metres per hour. The adjoining oil 
impregnation plant contains oil storage tanks of 
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10 to 40 tons capacity, high-vacuum-tight filters, 
and two-stage vacuum-pump equipment: of 600 
to 1500 litres per hour. 

The main bays are steel framed with orick 
walls and glazing carried out mainly in ‘* Ther- 
molux”’ glass. Extensive use was made of 
Franki piles to provide foundations in the sub- 
soil consisting of fine river sands. The top soil 
was heavily compacted and ample concrete fillets 
were provided around the foundations to allow 
for a level floor with a loading of 10 tons per 
cubic metre without the need for having separate 
erection bedplates. Draught-free heating is 
provided by the Sulzer system with water at 
180 deg. Cent., the radiators being installed at 
two levels—along the crane runways and below 
the ceiling as can be seen in Fig. 1. Artificial 
lighting is derived from a combination of 
mercury-vapour lamps suspended from the ceil- 
ing and fluorescent tubes fitted along the walls. 

The planning of the test area and of the 
required test plant capacity was based on a 
statistical study of the future manufacturing 
programme, taking account of the sizes of the 
units and the time required for tests both before 
and after tanking. On this basis it was cal- 
culated that a floor area of at least 450 square 
metres would be required. 

Similarly, bearing in mind that direct supplies 
of electricity for transformer testing were im- 
practicable because of the poor power factor, 
the design study showed that the transformers 
would fall into three classes according to their 
power requirements for no-load and short circuit 
tests and heat runs. The reactive power require- 
ments for these three classes were found to be : 
(i) <IMVA, (ii) >1< 3:4MVA and (iii) 
>3-4MVA, and it was calculated that a separate 
generator should be installed for each of these 
three power categories, to provide optimum 
usage of the test area. 

To produce thé three classes of power supply 
there are three motor-generator sets (as des- 
cribed more fully below) with two auxiliary sets 
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Fig. 3—High-voltage tse sen with - 2MV impulse generator. Beyond the 
laboratory is part of the transformer works 


and exciter sets. From these sets a number of 
testing stations can be supplied simultaneously 
with three-phase and single-phase power, of 
adjustable voltage and frequency, and with direct 
current. On each three-phase alternator the 
windings are brought out to terminals to allow 
for series-parallel and star-delta connection. 
The maximum three-phase voltages on the three 
sets are 16kV, 6kV, 3kV and IkV. The fields 
of the main exciters are supplied by remote 
control from a stabilised d.c. source. 

For class I testing, as defined above, there is a 
turbo-generator designed for a continuous three- 
phase output of 42-5MVA and 16kV maximum 
at 50 c/s, 3000 r.p.m. A coupling which can be 
disengaged connects this generator to a machine 
rated at 3-6MVA, 50 c/s, 6kVY maximum, 
which can operate either as a driving motor from 
the factory mains or as a variable-frequency alter- 
nator for test supplies. Solidly coupled to the 
3-6MVA alternator is a 600kW d.c. machine 
which can run as a starting motor or as main 
exciter for the ‘main alternator or as a d.c. 
generator for providing test supplies. Both alter- 
nators are cooled by an air-water heat exchanger 
which is part of the cooling system of the whole 
test plant. 

When the 42-SMVA alternator is not required 
for service the 3-6MVA machine can be 
uncoupled and used to supply power for the 
class LI tests. 

Test supplies for class Il can also be taken 
from a slow-speed set (375 r.p.m.) consisting of 
a 2-8MVA, 50 c/s alternator, a 2-7MVA syn- 
chronous motor and a 2-6MW dc. machine. 
This set can be synchronously run from the 
factory mains or it can be driven by the d.c. 
machine, giving an output frequency of 16% to 
60 c/s. Cooling air for the two a.c. machines 
is drawn from the basement machine room and 
discharged to =— or used to heat the 
building as required 

A third set is installed for the test supplies 
designated above as class III. It consists of two 
1000kVA machines and two 600kW de. 
machines, which can be coupléd to run either 
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as one set or as two sep- 
arate a.c./d.c. sets. When 
uncoupled the machines 
can be run as a Ward- 
Leonard set, generating 
at frequencies up to 
60 c/s. One of the three- 
phase machines can be 
connected to the factory 
network and be syn- 
chronisedthrough astart- 
ing reactor. Both a.c. 
machines are identical 
and can be run in parallel 
aS motors or generators. 

For providing test sup- 
plies at frequencies up 
to 400 c/s there is a 
fourth set which consists 
of two three-phase alter- 
nators, each rated at 
1000kVA, 3kV, at 3000 
r.p.m., and driven by a 
600kW d.c. machine, 
which is identical in 
design with the machine 
in the third test set. 

There is a fifth set 
which is used for starting 
up and for supplying 
small requirements up to 
400kVA a.c. from two 
identical three - phase 
alternators or SO0kW 
from a d.c. generator. To 
obtain this d.c. output 
one of the 200kVA 
alternators is used to 
assist the 480 h.p. syn- 
chronous induction 
motor, which drives the 
set 


Although there is an 
exciter allocated to each 
alternator, additional 
flexibility of operation is 
obtained by arranging 
that any exciter and any 
rotor can be connected together through two 
excitation busbars. Remote control is exercised 
over all the exciters and over the speed of the 
machine sets when they are Ward-Leonard 
connected. 

A separate distribution system is provided 
for the high-power generator (42-5MVA); it 
is designed for 16kV with a continuous current 
of 5300A and a transient short circuit of 
120,000A. The main distribution system is 








Fig. 4—Insulation testing laboratory. The equipment includes a 600kV, 1-6kW-second impulse generator 
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insulated for 10kV and caters for all the other 
test supplies. Any of these supplies can be con- 
nected through circuit selectors to copper bus- 
bars. From these bars the main distribution 
to the test area is by ten aluminium busbars 
each of 100 square millimetre section. The 
latter system is also used for transmitting d.c. 
supplies to the test area; two conductor bars 
can carry 2500kW at 600V. 

To minimise the lengths of improvised con- 
ductors between the busbars and plant under 
test the test area is provided with a number of 
connection stands. Five of these stands in the 
transformer erection area consist each of four 
cubicles in each of which are the terminals of 
the three-conductor system. There is a sixth 
connection stand, which is equipped with two 
terminal cubicles, on the wall between the test 
bay and the high-tension test room. 

The earthing of the test installation was 
designed with particular regard to high-frequency 
impulse voltages. All the concrete floor rein- 
forcement was in two layers, all cross-over points 
being carefully welded together, to ensure good 
capacitive coupling between parts of the earthing 
system and between it and the surrounding soil. 
Electromagnetic shielding of the busbar ducts 
was provided by wire netting of Scm mesh. Low- 
frequency earthing for the transformer works as 
a whole was provided by nine tubes with a 
resistance of less than 0-3 ohm. 

Since transient short circuits up to 120,000A 
and continuous faults up to 11,000A can arise 
in the test installation all machines and connec- 
tion stands are connected to the earthing screen 
by copper conductors of 480 square millimetre 
cross section. Equipment under test can be 
connected to this earthing conductor at different 
places in the test area. 

Water cooling is provided for dissipation of 
the power losses in the machine bay and the test 
transformers. It consists of a ring main, water/air 
heat exchangers, and pumping set designed for a 
flow of 2000 litres per minute. 


HiGH VOLTAGE LABORATORY 


Two principal test supplies are available in 
the high-voltage laboratory: they provide, 
respectively, test voltage of 1000kV at frequencies 
between 16% c/s and 400 c/s, and impulse voltages 
of 4MV. Since both these test facilities are not 
required simultaneously it has been possible to 
make parts of the test plant mobile and thus to 
reduce the dimensions of the h.v. laboratory 
building, as determined by the minimum safety 
clearances. Indeed, the floor area of 18m by 
30m is a good deal less than it would have been 
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if the impulse generator and the high-voltage 
a.c. test plant had had to be fixed in their working 
positions. The free height of the laboratory 
building is 20m. 

A three-stage cascade transformer (Fig. 2) 
constitutes the 1000kV a.c. test voltage source 
and can give an output of 1200kVA. The lower 
voltage supply for this cascade transformer is 
taken from one of the converter sets described 
above. 

_ Impulse voltages are derived from a Haefely 
sixteen-stage impulse generator which is designed 
to operate at 3:-2MV, with a stored energy of 
160kW-second but can be modified by adding 
further stages to operate at 4MV with stored 
energy of 400kW-second. The generator is 
based on the Marx principle and the complete 
sixteen-stage assembly is mounted on a wheeled 
trolley running on rails (Fig. 3), whereby the 
complete equipment can be moved to different 
positions inside the high-voltage laboratory. 

Each of the sixteen stages has a capacitance of 
0:5uF which is charged to the stage energy of 
10kW-second at 200kV by an_ oil-immersed 
selenium rectifier. These stage capacitors are 
enclosed in oil-filled metal casings which are 
insulated one from another by insulating rods. 
Any required series-parallel combination for dis- 
charge can be achieved with the help of the con- 
necting clips. By making use of condensers and 
resistors of low inductance and of a non-inductive 
current path for the discharge it has been possible 
to keep the damping resistors small. Accordingly 
when transformers of large capacity are being 
tested the steepness of wave front can be made 
pat approximate closely to the conditions speci- 


It is stated that because of the low induct- 
ance and low weight of metal in the resistors the 
generator can produce in sequence two impulses 
per minute at full voltage. Discharge of the 
generator can be initiated manually or auto- 
matically, either synchronously or after any 
desired time interval, by using ‘“‘ Trigatron” 
triggering. 

Voltage measurement with the cascade trans- 
former is done through a capacitance divider ; 
with the impulse generator use is made of a 
Haefely-Berger voltage divider surrounded by 
ring condensers with a series capacitance of 
400 pF. The impulse voltage divider has a low 
inductance and a resistance of 15,000 ohms makes 
it possible to use voltage division which is either 
purely capacitive, or capacitance-screened ohmic 
or mixed. There is also a purely ohmic divider of 
1-6MV. Observation of surge characteristics 
can be made on a double-beam hot-cathode-ray 
oscillograph. The equipment also includes an 
arc gap between two Im diameter spheres with 
provision for 2m diameter spheres, if required. 
Among the useful pieces of ancillary equipment 
is a mobile tank (Fig. 2,) with a capacity of 
50 cubic metres, which can be used for testing full 
scale models. 

Control of both test voltage sources and of 
the sphere gap can be exercised from specific 
points in the high-voltage laboratory and from 
movable control desks in the test area (Fig. 2). 

Tests on a smaller scale can be done in a 
separate insulation testing laboratory (Fig. 4). 
Here the test equipment includes a preparation 
plant, an impulse generator of 600kV and 
1-6kW-second and a 50 c/s transformer of 
180kV, 5OkVA. In an adjoining room there is 
an electrolytic tank for plotting field distribution 
associated with experimental or projected 
schemes. 

We understand that the high-voltage labora- 
tory building is designed to be used, when 
required, for noise measurements on_ large 
transformers. Provision has been made for this 
sort of work by making the walls of very solid 
construction and by lining the walls with a layer 
of “* Durisol,”’ with an intervening air space. The 
walls are designed to limit the noise from the 
machine room and other external sources to 
60 phons inside the laboratory itself. Acting in 
combination with the wall trusses, the wall linings 
act as a resonator and absorb acoustic vibrations 
of 50 c/s and higher frequencies. A heavy 
multiple partition will be used to close the 
opening to the erection bay (Fig. 1) which is 
18m wide by 13m high. 
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Twelfth Achema Congress and 
Exhibition 


The twelfth Achema Congress and Exhibition of Chemical Apparatus was held 
in Frankfurt-on-Main from May 31 until June 8, in conjunction with this year’s 
Congress of the European Federation of Chemical Engineering, the Second 
Corrosion Congress, and other important meetings. The Achema (Ausstellungsta- 


gung fiir Chemisches Apparatewesen : * 


* exhibition-congress for chemical appa- 


ratus ”’) which is now held at three-yearly intervals has established itself as perhaps 

the most important event of its kind in the field of chemical technology. It seeks 

to bring into contact, on an international basis, ‘the makers and users of chemical 

equipment, by means of lectures, discussions, demonstrations, and the exhibition 
itself. 


Epwarps HiGH Vacuum, Ltp. 


A FULL range of vacuum plant and equipment 
was shown by Edwards High Vacuum, Ltd., 
Crawley. This included the model “GDI” 
high-sensitivity leak detector, which is applicable 
to outward leakage and vacuum apparatus. 
Samples of air from suspected areas are con- 
tinuously induced over an electrically heated 
element, the temperature and, hence, resistance 
of which changes when leakage gas is induced. 
It is claimed that a leak as small as 1/50 oz of 
hydrogen per year can be readily located. The 
semi-automatic ampoule constricting machine 
(Fig. 2) can be operated with unskilled labour to 





Fig. 2—Ampoule constrictor—Edwards 


give reliably consistent results over a wide range 
of sizes. A small motor drives a system of rollers 
which rotate the ampoule stem above the flame 
of a blowpipe. The rollers grip the ampoule 
in such a way as to stretch the softened portion 
of the glass thus forming a perfect constriction. 


M. K. JUCHHEIM 
Thermal and delayed and safety relays were 
among the products exhibited for the first time 
by M. K. Juchheim, Fulda. The safety relay 
incorporates two contact thermometers, one for 
the required temperature, the other, at a slightly 
higher temperature, for a built-in buzzer alarm. 


ALBERT BALZER 

Albert Balzer, Duchy of Liechtenstein, showed 
a “short path” vacuum distribution plant 
according to Utzinger, in corrosion-resisting all- 
metal form. Evaporation takes place from a 
film spread in an inclined channel over which a 
temperature gradient is being maintained A 
separation of the fractions in space as well as time 
is obtained. 
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VoIGT AND HAEFFNER A.G. 


Voigt and Haeffner A.G., Frankfurt-on-Main, 
showed a high-duty, low-voltage switch for 
120kA for short-circuiting one of a number of 
series-connected electrolytic baths while the 
remainder stay in operation. It can be operated 
by oil or compressed air, or by hand, Units 
up to 160kA have been produced, 


HERAEUS QUARTZSCHMELZE G.M.B.H. 

An impressive selection of fused silica products 
and quartz glass was shown by Heraeus Quartz- 
schmelze G.m.b.H., Hanau. Glasses are pro- 
duced giving ultra-violet transmission down to 
1650A, and without the absorption band at 
2400A. “ Rotosil ’’ opaque fused silica is made 
in the form of vessels up to 200 litres and tubes 
up to 450mm internal diameter. Among the 
exhibits was a new double-distillation apparatus 
for producing up to 1-5 litres per hour of water 
of 1-1-1:8 x 10° ohm cm*. Remarkable for 
its size was a fused silica dish of 2000 litres 
capacity. 

GOETZEWERKE A.G. 

A number of rotating shaft seals were exhibited 

by Goetzewerke Friedrich Goetze A.G., 


Burscheid, near Cologne, of which we illustrate, 
as the latest development, the design in Fig. 3. 
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This double-acting pattern operates with a sealing 
fluid under pressure, which, at the same time, 
acts as lubricant. Pressure differentials, it is 
stated, can reach 40 atmospheres, and working 
temperatures 200 deg. Cent., or over, while 
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Fig. 4—C-41 ‘ Super-D-Hydrator ”’ with hinged cover—Sharples Centrifuges 


SHARPLES CENTRIFUGES, LTD. 


Sharples Centrifuges, Ltd., Camberley, Surrey, 
showed examples from the increased range of 
“ Super-D-Hydrator’’ automatic continuous 
centrifuges of the perforated basket type for 
separating, washing and dehydrating slurries of 
all forms of crystals from the coarsest to the 
finest. The C41 “ Super-D-Hydrator ”’ is illus- 
trated in Fig. 4. 


H. Marak A.G. 


After one year’s field tests in German 
oilfields, H. Maihak A.G., of Hamburg, 39, 
Germany, have now put into production the 
“ Model SR-1”’ alarm-regulating and control 
device, which automatically controls oil produc- 
tion not relative to time, but relative to bore- 
hole pressure. This, it is stated, permits 
maximum economic output and optimum pre- 
servation of the natural oil reserve, by guarantee- 
ing that delivery from the oil well does not take 
place within the gas-releasing pressure zone. 
The “SR-1”’ shown in Fig. 6, is a two-point 





Fig. 6—** SR-1”’ oil well controller—H. Maihak A.G. 


control instrument, which, on intermittent pro- 
duction, switches the pumping equipment on and 
off relative to the flow pressure, and on con- 
tinuous production switches on either a high or a 
low rate of production. 

The borehole pressure is continuously trans- 
mitted from the bottom of the borehole by 
means of sound frequency oscillations, to the 
“SR-1 *’ Control Device located at the surface. 
The “‘ SR-1 ’’ comprises two frequency selectors 
which are released at the selected pressures. 


C. H. F. MULier, A.G. 


C. H. F. Miiller A.G., Hamburg, showed a 
vacuum spectrograph for X-ray analysis. ‘‘White”’ 
X-rays are made to impinge on the sample 
which sends out X-rays of definite wavelength 
corresponding to the elements which are present. 
These secondary X-rays are analysed by means 
of a single crystal analyser. Reproducibility is 
ensured by using a magnetically and electronic- 
ally stabilised d.c. mains unit. For tests on 
lighter elements down to atomic number eleven, 
the vacuum method is employed. Four samples 
can be exposed in turn, and two analysers with 
different lattice constant are mounted inside the 
vacuum chamber. For automatic series analyses, 
the concentrations of up to twenty-four pre- 
selected elements can be found by the Norelco- 
Autrometer, built under American licence. 


DEGUSSA 


A wide range of parts made from ‘* Degussit, ” 
a sintered ceramic material (chiefly aluminium 
oxide), was shown by Degussa, Abt. Degussit, 
Frankfurt-on-Main. These ranged from minia- 
ture insulators for electronic tubes measuring 
0-47mm o.d. by 0-20mm i.d. to ceramic cutting 
tools for speeds up to 450m per minute. 


JENAER GLASWERK SCHOTT AND GEN., 
MAINZ 


At the stand of Jenaer Glaswerk Schott and 
Gen., Mainz, several large assemblies of chemical 
apparatus constructed in glass were shown. 
For the chemical, pharmaceutical, and food 
industry, an all-glass propeller pump has been 
developed which at 930 r.p.m. delivers 180 litres 
per minute against a head of 3m. The glass- 
glass bearing is lubricated by the working liquid, 
leakage, which amounts to only a few cubic centi- 
metres per hour, being returned to the vessel. 


DEUTSCH AND NEUMANN 


Deutsch and Neumann, Berlin-Charlotten- 
burg, 1, exhibited its high-pressure autoclaves, 
including one equipped with a glandless magnetic 
mixer. The absence of a gland and gland 
lubrication makes for easier servicing and 
enables oxygen to be used. The magnetic stirrer 
is actuated by two coils so as to give positive 
— both on the up as well as on the down 
stroke. 


JULIUS PETERS 


The firm Julius Peters, Berlin NW 21, Strom- 
strasse 39, showed a photo-chronograph (Fig. 8) 
for analysing high-speed phenomena such as 
detonations of liquid or gaseous fuels. The 
chronograph makes use of a revolving drum 
carrying a film moving at speeds of up to 100m 
per second. 


Fig. 5—Infra-red spectrograph—Ernst Leitz G.m.b.H. 


Ernst Leitz G.M.B.H. 

An improved version of its infra-red spectro- 
graph was shown by Ernst Leitz G.m.b.H., 
Wetzlar (Fig. 5). The instrument can be 
operated by hand or automatically. By means 
of a multiplier behind the monochromator slit, 
and the use of a hydrogen discharge lamp, or 
other light sources, measurements can be taken 
in the visible and ultra-violet range, without 
removal of the aligned thermocouple being 
necessary. The prism can be replaced by a 
grating, and measurements can be taken with 
polarised infra-red. 

Mention may also be made of the “ Dialux- 
Pol” and other polarisation microscopes and 
the ultramicrotome after Fernandez-Moran 
(Fig. 7) in which the specimen is rotated through 
360 deg., in sapphire vee-bearings, past a dia- 





Fig. 7—Ultramicrotome, showing belt-driven specimen 

carrier. In front is the support for the knife edge, 

with a water trough behind the latter, which receives 
the sliced specimens—Ernest Leitz G.m.b.H. 


mond or glass cutting edge. Thicknesses of 100 
to 200A are stated to be possible, the feed being 
obtained by heating and thereby expanding the 
specimen holder. 
COLORA 
On the stand of Colora G.m.b.H., Lorch 
(Wiirtt.), were shown a number of modern 
laboratory equipments among which we mention 
the automatic apparatus for redox titrations, 
which is stated to be universally applicable both 
to slow and to fast titrations. 





























Fig. 8—Photo-chromograph for investigating luminous 
wT ae 
ers 


SARTORIUS-WERKE A.G. 


An automatic analytical laboratory was demon- 
strated by Sartorius-Werke A.G., Gdttingen, 
comprising analytical balance, liquid level indi- 
cator (with silicon photo cell) for reading 
burettes, titration machines, automatic burettes, 
and automatic weighing machine for preparing 
weighed samples. Readings of the balance are 
taken digitally. An electric programming com- 
puter, and an electric typewriter, make it possible 
to select a programme (by means of a telephone 
dial) and to obtain the typed result of an analysis. 


GUTEHOFFNUNGSHUTTE STERKRADE A.G. 


A melting pot for sodium hydroxide, stated 
to be of unusually large size, was exhibited by 
Gutehoffnungshiitte Sterkrade A.G. For with- 
standing the high thermal stresses (up to 450 d-g. 
Cent. inside, 700 deg. Cent. outside), spheroidal 
graphite castings have been found particularly 
suitable. The present vessel, which has an 
internal diameter of 2-95m, an internal depth of 
2-17m, and a finished weight of 12 tonnes, 
required for the casting 18 tonnes of magnc- 
sium treated spheroidal graphite iron. 


Bopp UND REUTHER G.M.B.H. 


High-pressure shut-off valves, initially for up 
to 320 atmospheres, have been introduced by 
Bopp und Reuther G.m.b.H., Mannheim- 
Waldhof. Forged from “ C-22°° or chromium- 
molybdenum alloy steels, the compact valve body 
for weld-connection has welded into it a piece 
carrying the hard-metal valve seat (Fig. 11). A 
membrane-operated, balanced reduction valve 
for steam operates without external energy and 
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closes perfectly under zero demand. Other items 
include a pneumatic transducer for differential 
pressure measurements equipped with membrane 
connections and equalising valve, for highly 
corrosive liquids, and a pneumatic transducer for 
liquid level or density measurements. Similar to 
the A.P.I. design, but novel on account of the 
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Fig. 11—Section through high-pressure shut-off valve 
—Bopp und Reuther G.m.b.H. 





high working temperature of 648 deg. Cent., 
was a 36in gas valve, used in butadene manufac- 
ture by the Houdry dehydrogenation process. 
The valve has been designed to operate hori- 
zontally. Parts exposed to high temperatures 
are nickel-molybdenum steel castings, and the 
valve seatings are weld-faced “* Stellite.”” 


Cart ZEISS 


The “ Model B” Abbé refractometer, by 
Carl Zeiss, Oberkochen/Wiirttemberg, has been 
designed to be absolutely liquid- and gas-tight 
and insensitive to corrosive substances, and to 
be used up to about 200 deg. Cent. In another 
instrument, this principle of the Abbé refracto- 
meter was shown combined with photoelectric 
measuring and control equipment, enabling 
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continuous automatic measurements to be made 
for telemetering and process control. This 
instrument uses reflected light—which is impor- 
tant in the case of strongly opaque liquids—and 
works from ap=1-3 to 1-7 with an accuracy 
stated to be 1 to 2x 10-*. An automatic sugar 
refractometer employs the Faraday effect, using 
the green 546-imy Hg-line. The polarisation 
angle of the sample is compensated by the 
polariser being turned back by a phase-sensitive 
motor. Readings covering +100 deg. S. to the 
nearest 0-05 deg. S. appear in projection on a 
matt glass screen. Photo-electric indication and 
compensation to zero by counter-rotating the 
polariser is the principle of a precision polari- 
meter with a stated accuracy of +0-0025 deg. 
The readings of the circular glass scale are 
projected. 

In order to simplify electrophoretic routines 
in clinical medicine, the ** Model II” extinction 
recorder has been supplemented by an electric 
integrator (Fig. 9) which enables the extinction 
and integral curves to be simultaneously recorded. 

The “ Model RPQ20A ”’ is a spectrum photo- 
meter based on the optics of the ‘ Model 
PMQII” but equipped for automatic recording 
in the range of wavelengths 200my to 2500my. 
This firm also showed a microscope fitted with 
Siemens and Halske industrial television. 


Dawe INSTRUMENTS, LTD. 


A very compact instrument for comparing 
the intensity of similar sounds was shown by 
Dawe Instruments, Ltd., Ealing. Measuring 
only 8jin by 34in by 2jin, and weighing 24 Ib 
the miniature battery-operated instrument was 
designed particularly for the use of architects, 
builders and engineers. 


AGFA-Puysik 


For many years, Farbenfabriken Bayer A.G., 
Leverkusen, has been developing testing equip- 
ment and measuring instruments for its own use 
as well as for other firms in the chemical and 
plastics field. In order to step up the output of 
such .equipment, the company concluded an 
agreement with AGFA Camera-Werk, Munich, 
for a special department, AGFA-Physik, to be 
set up to handle production and sales. Among 
the exhibits at the Achema were an electronic 
rotation viscometer for rheological examina- 
tions of substances such as high-polymer solu- 
tions, ground pigment and surface coating 
formulations and fats. An automatic turbidity 
titration photometer is stated to supply informa- 
tion within a few hours on the molecular weight 
distribution of high polymer substances, data 
which can otherwise only be obtained by very 
time-consuming methods. 

This firm has also introduced a thread tester 
which measures the strength and deformation, 
under static and dynamic loads. A solidification 
chronometer registers the viscosity of casting 
resins during setting.‘ Our illustration, Fig. 10, 
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RHEWUM RHEINISCHE WERKZEUG- UND 
METALLWARENFABRIK G.M.B.H. 


On the stand of Rhewum Rheinische Werk- 
- und Metallwarenfabrik G.m.b.H. were 


which 
frequency to generate directly 
vibration of 100 c/s, together with strong 
harmonics. This mechanical excitation facilitates 
the sifting and prevents binding even with 
materials which tend to clog strongly. A sonic 
filtration machine has a rectangular filter surface 
which slack between one supporting edge, 
which is and the opposite edge, which is 
electro-mechanically vibrated. The resulting 
waves carry the filter cake over the fixed edge, 
-_ in doing so substantially remove moisture. 
The machine, it is stated, can be applied to jellies 

or slurries, e.g. in effluent purification. 


EVANS ELECTROSELENIUM, LTD. 


A blood counter exhibited by EEL Evans 
Electroselenium, Ltd., Halstead, Essex, uses a 
combination of photocell and electronic counter 
which can count accurately 5000 cells in ten 
seconds. Red and white cell counts can be 
carried out in two minutes compared with twenty 
minutes by the normal visual method. A flame 
photometer for the quantitative determination 
of alkali metals is stated to give readings at the 
“gate of one per minute, accurate to within +1 per 
cent. A galvanometer filled with silicone oil 
was stated to be able to withstand the blow of a 
hammer and still give accurate readings. 


OptTiscHE WERKE JENA 


New exhibits on the stand of Optische Werke, 
Jena, included an industrial spectroscope for 
the visible range with Leutwein photometer. The 
instrument is designed for the rapid analysis of 
metal parts which are placed directly on the 
spark stage. A three-prism spectrograph for 
emission and absorption spectrography from 
3600A to 10,0004 , is equipped with three easily 
interchangeable cameras and a powerful spark 
generator with capacities up to 24,000 pF and 
inductivities up to 5mH which is stated to give 
exactly reproducible discharges. 

Optische Werke Jena has introduced a micro- 
scope for evaluating the photographic traces of 
nuclear particles, especially high-energy particles 
(Fig. 12). It isequipped for the accurate determina- 





on a bel an tape acer to avoid having to 
interrupt the observations. 
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V.E.B. WERKSTOFFPRUFMASCHINEN 


For fatigue tests on flexible specimens in the 
form of sheets or threads (paper, textiles, metal 
foil, wires, &c.), the firm V.E.B. Werkstoff- 
priifmaschinen, Leipzig. $3, introduced the 
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Fig. 13-—Fatigue tester with three positions for flexure 
tests of thread specimens—V.E.B. Werkstoffpriif- 


flexure testing machine shown in Fig. 13, which 
carries out three tests simultaneously. Breakage 
of a specimen automatically stops its cycle 
counter. 


Construction and Dock Cranes 


Our accompanying illustration shows a group 
of cranes for use on building sites, shipbuilding 
and dock work, as exhibited by Norddeutsche 
Schrauben- und Mutternwerke A.G., Peine, at the 
recent German Industries Fair at Hanover. 
The largest crane is designed for work on very 
tall buildings over 300ft high. This slewing 
tower crane has as its main driving position, a 
fully-enclosed cabin right underneath the jib 
joint. A second position is half-way up the main 
tower, and is also enclosed cranes can also 
be fitted with a wireless remote control, as 
was demonstrated at Hanover. This enables the 
driver to control the crane from any point on or 
near the building so that he can place himself in 
the best position for surveying the site of oper- 
ation. Fully automatic overload safety devices 
are fitted which limit the permissible load in every 
position of the crane jib. The design of the crane 
is stated to be such that it can be transported from 
site to site without dismantling. 

The hoisting speed of the “ Model 921’ 
crane, with loads up to 6620 Ib, is 230ft per 
minute, and with higher loads, up to 129,000 Ib, 
111ft per minute. The slewing speed is 0-7 
r.p.m., and the travelling speed 128ft per minute, 
while derricking from 15 deg. to 75 deg. takes 
about one minute. The hoisting motor has a 
power of 50 h.p., the four travelling motors each 
10 h.p., the huffing motor 31 h.p., and the slewing 
motor 5 h.p., giving a total of 93-7kW. With a 

construction weight of about 61 tons, the crane 
carries about 41-5 tons of gravel ballast. The 
shorter crane shown in the illustration is one 
of the firm's specially designed portal cranes 
for shipbuilding and dock -work; they are 
in six sizes with lifting capacities 
from 20 to 80 tons. 

It is ‘two years ago since Norddeutsche 


crane in order to make it possible to control the 
crane: 


from the top of the building, especially in 


‘cases where the building was higher than’ the 


upper driving cabin within the crane. The 
remote control desk was connected with the 
main switch box in the crane by a thirty-six-core 
cable and thirty-six sliprings. Four control 
motors were used to turn the four cam-operated 
control drums for the four different crane move- 
ments, This motor-control system—as opposed 
to a contactor system—had the advantage that, 
in case of any trouble on the remote control, 
‘ie-iteee Sauld wat tbo operated by tacuing the 
hand-wheels on the control box. 

The new wireless remote control was designed 
and built by Hartmann and Braun A.G., Frank- 
furt/Main, on the basis of Peine development 
It avoids the disadvantage of the cable con- 
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nection to the remote control desk and offers to 
the crane driver an unlimited mobility on the 
building site. The view on the working area is 
further improved and, therefore, the efficiency 
and the ‘safety of the crane are considerably 
increased. 

‘The control is ‘based on the. frequency-code- 
system. A portable v.h.f. transmitter ‘by-C. 
Lorenz A.G., Stuttgart-Zuffenhausen, emits "an 
ultra-short wave on which thirty-six : ‘different 
aucio-frequencies ranging between 300°c/s and 
900 c/s can be superimposed. Each one of these 
frequencies corresponds to one control pulse. 
The receiver contains thirty-six relays which 
are actuated by the corresponding frequencies. 
After amplification, the control current switches 
the motors, which then turn the cam-control 
drums in the main switch box. The thirty-six 
audio-frequencies are selected so that ‘they can 
never. interfere with one another, although five 
to twelve”-control pulses Ke be transmitted 
simultangously. 

Besides the four crane mevements, the follow- 
ing gan be femote-controlled simultaneously and 
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Group of construction and dock cranes 


independently from each other: the warning 
horn, the slewing brake and the signal lamp for 
the second crane driver in the lower driving 
position of the crane, advising him to take over 
control. The control switches have built-in 
deadman’s buttons, so all movements of the 
crane are automatically on if the crane 
driver on the building ceases to operate the 
controls. 


Swedish Extrusion Press 

AB Svenska Metallverken has over the past 
five years been engaged in an expansion pro- 
gramme at its Finspong branch, involving a 
sum of Kr.40,000,000 (£2,760,000). This plant 
specialises in semi-manufactures of aluminium 
alloys. The last stage of this expansion scheme, 
the acquisition of an extrusion mill for heavy 
girders and spars, and the building of a new 
pressing workshop, trebling the previous capacity, 
has just been completed. The new extrusion 
press has a capacity of 3500 tons and can take a 
6 mena die section measuring 12-6in in 

lameter. 
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Tools 


BY OUR AMERICAN EDITOR 


T= Bendix Aviation Corporation, of Detroit, 
Michigan, has developed a numerical control 
system for automatically controlling machine 
tools. The tape control system provides a precise, 
versatile method of ‘“ automating’’ machine 
tool cutting functions. Significant reductions in 
production costs are achieved with this system, 
which uses coded punched tape to control all 
machine motions. The parts produced by tape- 
controlled machine tools are extremely accurate 
and require a minimum of inspection operations. 
Built-in quality control devices in the form of 
automatic error-detecting circuits and continuous 
digital feed-back controls automatically shut 
down the machine if any malfunction is detected 
or adjust motions if errors occur. Excellent sur- 
face finishes are achieved with the system because 
the cutting tool is moved in a smooth, calculated, 
continuous path at all times. Automatic roughing 
and finishing cycles can be coded into the tape 
to provide for final skin cuts. 

Although the Bendix system provides for auto- 
mation of the highest order, it is extremely, 
flexible. The machine tool operator can manually 
override the machine feeds within a range of 
from 20 to 100 per cent of the programmed feed 
rates. Either “* continuous-position readout ”’ or 
‘* inching *” controls can be provided to facilitate 
tool changes and machine set-up. The con- 
tinuous-position readout controls provide imme- 
diate reference points for the operator without 
the necessity of returning to the original set-up 
point. Inching controls allow the operator to 
stop the machine, withdraw the cutter spindle, 
change the tool, return to the machining position 
and continue under tape control without loss of 
synchronisation. An excess error shut-off in the 
machine control unit automatically shuts off the 
machine if electronic or mechanical errors occur 
in excess of an adjustable predetermined amount. 
The machine control unit allows the inversion 
of axes. Symmetrical right and left-hand parts 
may be cut with the same tape. 

The Bendix tape control system is designed to 
obtain minimum maintenance and down time. 


Panel lights indicate trouble sources when excess 
error shut-down occurs. Standard plug-in 
electronic packages can be quickly and easily 
interchanged or replaced. Preventive mainten- 
ance is provided by using a marginal test tech- 
nique to pick out electronic packages having 
marginal life before a workpiece is mounted in 
the machine. When a machine tool of the single- 
tool milling or contouring type is equip with 
the system, a truly versatile machine for short 
run production of a wide variety of parts is 
provided. Change from one part to another is a 
matter of clamping the workpiece, installing the 
proper tape, mounting a cutter and positioning 
the cutter to the initial position. The accompany- 
ing illustration shows a Pratt and Whitney model 
*C” Keller milling machine with automatic 
control by the Bendix numerical control system 
at the left. 

The Bendix system uses a simple punched 
plastic-coated metallic tape that is rugged and 
durable. This economical tape is quick and easy 
to prepare with a minimum of equipment and 
skilled personnel. A typical part requiring one 
hour of machining may be controlled with 100ft 
of tape. The photo-electric reading of the 
punched tape provides a fast, easy, reliable 
method of identifying the absence or presence 
of a hole. Dirt, skewing, splices, machine stops 
or starts, humidity, temperature changes and 
tape speed have minimum effect on punched 
tape. The tape is immediately usable on the 
machine as-punched and requires no conversion 
to another form. 

The Bendix system can be adapted to a wide 
variety of milling, turning, jig boring and drilling 
machines. It is ideally suited to the machining 
of intricate three-dimensional parts containing 
pockets, flanges, tapers, contours or grooves. 
Contour turning operations on turbine blades 
or intricate cams can be performed by the system. 
Moulds, forging dies and stamping dies can be 
economically produced on Bendix tape-controlled 
machine tools. Aircraft parts, such as integral 
skin panels, spars and forged fittings are also 


Bendix tape control system applied to Pratt and Whitney model “ C "’ Keller machine 
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ideal applications. A Bendix tape control system 
is a complete “ package,” including a tape pre- 
paration unit, a machine control unit, and com- 
pact servo drives and feed-back controls that 
operate the machine tool, One tape preparation 
unit consisting of a process tape perforator, a 
computer, an auxiliary magnetic tape storage 
unit and a control tape perforator will provide 
all the tape preparation facilities for a multiple- 
machine operation. A machine control unit, 
consisting of a hydraulic power supply, electronic 
machine control unit, servo drives, and feed-back 
units, is provided for each machine tool. 

In applying the system to a machine tool a 
numerical drawing for the operation is first 
prepared, with the dimensions given as rect- 

co-ordinates from two X and Y axes 


‘ p 
in the tape which synchronise the tape with the 
stored programme in the computer. 

The computer automatically converts the pro- 
cess tape information to a binary code for the 
control tape and offsets the tool centre from the 
actual part size. The control tape is punched in 
blocks.” Each block controls the machine 
in a straight line path from one point to the 
next. Only one block of information is required 
for any straight line cut. Curves are cut by the 
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Hot-Extruded Cold-Drawn Steel 
Sections 


MAS* interesting applications of hot extruded, 
cold drawn steel sections were developed re- 
cently by the Jones and Laughlin Steel Corpora- 


tion, of Pittsburgh, Pennsylvania. This firm has 
manufacture of such custom- 
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frequently superior to those of other wrought 
forms. They normally have a — order of 
homogeneity, accompanied by less directionality 
than rolled sections. Moreover, the transverse 
properties are virtually equal to the longitudinal 
properties. Internal quality is excellent and the 
extruded surfaces are usually superior to those 
that are rolled. When the extruding operation is 
followed by cold drawing, the traditional advan- 
tages of the latter process are imparted to the 
extruded product, including exceedingly close 
size accuracies. Consequently, machining opera- 
tions on the part of the customer to secure a 
finished product are seldom required. Usually, 
the customer merely saws the extrusion to the 
length required for his needs. With all its 
versatility, the hot extrusion process by itself 
has some practical limitations ; for example, 
extremely sharp fillets, thin fins and narrow deep 
slots introduce complications. However, by 
combining the hot extruding and cold drawing 
processes, one can produce steel sections of 
exceptionally complicated design. 

Sections so complex that rolling is impossible 
can be produced economically by the hot 
extrusion process. Therefore, parts requiring 
the properties of steel, but formerly considered 
impractical, can now be hot extruded as a matter 
of routine. Moreover, a single extrusion 
can, in many instances, replace parts previously 


at Jones and with 1000-ton extrusion press, cooling bed and 50-ton 
Steel extrusion pliant Laughlin, 





made by costly joining operations. Extruded 
sections can also often substitute for parts made 
at greater cost by casting, forging or machining 
from bar stock. Since the cost of dies is small 
when compared to the cost of setting up a rolling 
mill, the use of steel extrusions, even of simple and 
rollable shapes, is economical and advisable 
when small quantities are required. For this 
reason, the extruded steel sections are also suit- 
able for pilot assemblies and experimental work. 
Extruded sections are often the answer when 
small quantities are needed quickly, because die 
making and setting up the extrusion press requires 
much less time and cost than procuring rolls and 
setting up a rolling mill. Het extrusion is also 
the answer to securing sections in materials that 
previously were impossible to work as intricate 
shapes. In this category are such materials as 
titanium and zirconium alloys. Here extrusion, 
followed by cold drawing, will allow the -user 
substantial savings in material and machining 
costs. Most important, hot extruded sections, 
when cold drawn, are produced to extremely close 
tolerances representing virtually a finished part, 
thereby saving both the time and cost involved 
in machining operations. 

The firm’s extruded and cold drawn sections 
are accurate to a tolerance generally accepted 
for conventional cold drawn bars and flats. The 
surface finish of the extruded and cold drawn 
bar is equal to the conventional cold drawn bar 
or flat. The company can extrude shapes 
measuring up to 3in across the extremes. At 
present, the extrusion of shapes weighing less 
than }1b per foot, or approximately the same 
weight per foot as a 4in round, is not considered 
feasible. The extruding and cold drawing process 
tends to improve the mechanical properties of a 
given section. The properties of an extruded bar 
are equal to or better than those of a rolled 
section having the same chemistry. Because of 
rapid billet heating and a controlled atmosphere 
in the induction heating unit, extruded sections 
are practically free from surface decarburisation ; 
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an important advantage where subsequent heat- 
treatment is required. Because extrusion die 
costs are relatively low, it is feasible to produce 
extruded sections in small quantities. In typical 
cases, a manufacturer can avoid high expendi- 
tures for capital equipment during the product 
development stage by using a special extruded 
shape to obtain an initial quantity quickly for 
pilot models. After design tions are 
made, production orders can be placed and work 
started without delays. The firm has furnished 
extrusions in quantities as small as 80 lb to more 
than 50,000 Ib. 

The extrusion process commences with hot 
rolled 4in or Sin bar stock which is received in 
mill lengths, Each billet is cut to the required 
length, 6in minimum to 20in maximum. It is 
then heated to the extrusion temperature in a 
“ Magnethermic’’ induction furnace. After 
heating, the billet is rolled through powdered 
glass, which serves as a lubricant. A glass disc 
is also placed between the billet and die in the 
press container and acts both as a lubricant and 
insulator between the die opening and the 
extruded product. The billet is extruded in a 
** Loewy *’ 1000-ton horizontal hydraulic press, 
shown in the right part of the accompanying 
illustration. Actual extruding requires but a 
few seconds, and under normal conditions the 
extruded bar will leave the press at the rate 
of approximately 30ft per second. Following 
extruding, the bar passes over a cooling bed, 
reaching handling temperature by the time it 
arrives at the “‘ Loma ’”’ 50-ton hydraulic stretch- 
ing and detwisting machine. After the bar is 
detwisted and straightened, which allows for an 
initial stretch of 2 per cent, it is given an addi- 
tional 2 per cent stretch to set the bar in the 
extruded state. Before the extruded bar is cold 
drawn, it is shot blasted in a “* Wheelabrator ”’ 
machine to remove mill scale and accumulated 
glass. Then follows cold drawing, and final 
straightening is accomplished by hand bumping. 


Geneva Conference on Peaceful Uses 
of Atomic Energy 


Prans for a comprehensive United States 
exhibit at the United Nations Second Inter- 
national Conference on the Peaceful Uses of 
Atomic Energy at Geneva next September have 
been announced by the Atomic Energy Com- 
mission. The exhibit will encompass the whole 
range of peaceful uses and will include actual 
operating devices being utilised by scientists in 
their research efforts to harness the forces of 
thermonuclear energy. The conference is the 
outgrowth of President Eisenhower’s proposal 
of April, 1954, which resulted in the United 
Nations’ decision to conduct the first Inter 
national Conference in August, 1955. There will 
be sixty-one nations and nine specialised agencies 
of the United Nations participating this year and 
twenty-one will conduct technical exhibits and 
demonstrations in the building specially con- 
structed for the purpose on the grounds of the 
Palais des Nations in Geneva. 

The American part in the conference is being 
carried out jointly by the Department of State 
and the Atomic Energy Commission, and will 
include : a fifty-part general technical exhibit 
on the peaceful uses of atomic enegy, highlighted 
by two operating reactors and many 
research demonstrations and experiments ; over 
700 technical papers dealing with peaceful aspects 
of the atomic energy programme ; forty-five 
new technical films, of which seventeen will be 
made available to the United Nations for showing 
at the Palais des Nations, and the remaining 
twenty-eight shorter films or vignettes will be 
shown as part of the United States exhibit ; 
a technical information centre in which will 
be a comprehensive display of the books and 
periodicals on atomic energy published in the 
United States. 

The controlled thermonuclear reaction exhibit 
will show a number of experimental devices 
such as are used in the U.S, laboratories engaged 
in fusion research. These devices will be in 
actual operation, with the demonstrations being 
conducted for the most part by scientists who are 
carrying on experiments in this field in the United 
States, The fusion exhibit will be essentially a 
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status report on the principal research paths 
presently being followed at four U.S. laboratories 
—Los Alamos Scientific Laboratory, Los Alamos, 
New Mexico ; University of California Radia- 
tion Laboratory, Berkeley and Livermore, 
California ; Princeton University’s Forrestal 
Research Centre, Princeton, New Jersey ; and 
Oak Ridge National Laboratory, Oak Ridge, 
Tennessee. Other elements of the technical 
exhibit fall into three major categories—the 
physical sciences, the life sciences, and nuclear 
reactors. Three operating laboratories will 
highlight the life sciences section—a health and 
safety laboratory which will be used to monitor 
the United States Exhibits, a radiochemistry 
and isotope laboratory, and a laboratory to 
demonstrate carbon-14 labelling techniques. In 
the reactor section there will be two working 
reactors—an “‘ Argonaut,” the 10kW training 
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reactor developed by the Argonne National 
Laboratory, and “ Triga,’’ a training, research 
and isotope-producing reactor, which was 
developed by the General Atomic Division of the 
General Dynamics Corporation. There also 
will be a full-scale model of the 38ft-high pressure 
vessel and core of the Shippingport power 
reactor and models of other civilian 
reactors. 

At the invitation of the Commission, industrial 
nuclear scientists and engineers and staff members 
of hospitals and private educational and scientific 
institutions have prepared 1553 abstracts of 
technical papers proposed for presentation at the 
conference. Over 700 papers will be submitted 
to the United Nations, and will be accepted for 
inclusion in the proceedings. Approximately 
160 of these will be recommended for oral pre- 
sentation at the conference. 


Lathe for Missile 


Components 


A LATHE designed for precision contour turn- 
ing, boring and facing of missile nose cones, 
nozzles, motor cases, air frame sections, hemi- 
spherical and elliptical domes and other large 
thin-walled and fabricated parts, has been 
developed by the Monarch Machine Tool Com- 
pany, of Sidney, Ohio. The -new lathe is illus- 
trated in the accompanying photograph and has 
been called the “ Missile Master.” It was 
specifically designed to meet the requirements of 
the missile industry for large swing capacity, 
ultra-close machining tolerances and critical 
surface finishes. The clearance diameter of the 
machine is 85in with a 67in cross slide swing. 
Bed lengths are available up to 300in between 
centres, in increments of 48in. The lathe is 
equipped with the Monarch swivelling air-gauge 
tracer contouring system, which is already widely 
used by missile and aircraft contractors. 

Since missile components are thin-walled and, 
hence, relatively light in weight, heavy stock 
removal, as understood in general manufacturing 
practice, is not required. As a result, a 25 h.p. 
drive motor is fitted and is more than ade- 
quate for all recommended work. Large dia- 
meter workpieces require low spindle speeds. 
This is achieved on the “Missile Master’’ through 
the use of a face plate drive headstock design. 
The driving force is applied to the face plate far 
out from the work axis, through an auxiliary 
pinion and internal ring gear mounted on the 
rear of the face plate assembly. The speed range 
through the face plate drive is sufficiently broad 
to handle a wide diameter range. For example, 
a surface speed of 150ft per minute can be main- 
tained constant over a 19in to 7lin diameter 
variation, using only the highest speed setting 
in the eight-speed face plate drive range. Any 
one of the seven other speed settings gives an 
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equally wide ratio for lower diameter work. 

The eight speeds available using the face plate 
drive are 14 to 30 r.p.m. Driving power for the 
sixteen speeds in the high speed range, 14 to 
250 r.p.m., is applied directly through the 
spindle. This provides speeds high enough for 
the efficient turning of small diameters. Since 
the main motor of the lathe is a 4:1 variable 
speed d.c. drive, each of the twenty-four speed 
settings also is infinitely variable 4:1. Succes- 
sive ranges have considerable overlap. The 
standard face plate is 50in in diameter. An 80in 
diameter face plate is available on special order. 
The main drive motor is floor mounted and 
drives the spindle through multiple “ V ”’ belts. 
A special interlock is provided to prevent the 
simultaneous engagement of the face plate and 
direct spindle drives. 

The heavy-duty, two-speed tailstock of the 
machine is equipped with a 74in diameter hard- 
ened and ground alloy steel spindle. It is pro- 
vided with an anti-friction bearing mounting for 
a live tailstock centre and an outside spindle 
adapter for drilling operations. The two speeds 
of travel are provided through a gearbox, with 
the fast speed used for normal positioning pur- 
poses and the slow speed used mainly for drilling. 
Control is by means of a conveniently situated 
handwheel on the tailstock front. Complete 
lubrication of the unit is effected by its own 
automatic lubrication system which also feeds 
oil to the bed ways below the tailstock. 

The anti-friction bearing gearbox of the 
machine is totally enclosed and automatically 
lubricated. A range of forty-eight commonly 
used threads and feeds is provided. The range 
of threads per inch is 2 to. 112; the range of 


feeds per revolution is 0-00075in to 0-042lin. 
An interesting aspect of the apron is variable 
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speed power rapid traverse of both the carriage 
and cross slide. This provides rapid tool 
positioning, quick retraction and fast carriage 
return. Movement is hydraulically controlled 
and infinitely variable and is so sensitive that 
manual traverse by means of the apron or cross 
feed handwheel is virtually eliminated. Longi- 
tudinal and cross traverse can be e simul- 
taneously. Oil to the carriage bed ways and to 
the cross slide is supplied by the automatic 
lubrication system. Attached to the apron of the 
lathe is a treaded operator’s platform. It extends 
forward from and to each side of the apron, giv- 
ing ample space for the operator to stand on either 
side of the slide during set-up. In addition, the 
operator can ride with the carriage to observe 
tool action during the cut. 

The design of the 54in wide bed is based on a 
new concept, using a solid top wall sloped toward 
the rear. This makes chip removal easy from the 
rear and also directs coolant flow toward the 
back of the machine. Extra-wide flat ways 
support the carriage. The front guide way 
consists of a hardened rectangular section bolted 
to the bed and gibbed to the carriage to obtain 
accurate carriage guidance along the bed ways. 
The tailstock is supported by a V-way at the 
front and a separate flat way at the rear. Auto- 
matic travelling rod supports are supplied on all 
machines. 

The extra wide T-section carriage. of the 
machine is supported by a large flat guide way 
both at the front and the rear of the bed. Front 
carriage wings of more than usual proportions 
are each provided with a treadéd top. As a 
consequence, the operator may stand safely on 
either of the wings to facilitate set-up. Special 
cross feed gearing, within the carriage, is em- 
ployed for varying the ratio between longitudinal 
and cross feed, in order to increase the diameter 
change which may be turned at one setting. 
Because of the geometry of many large missile 
parts, this is considered an important feature. 

To reproduce complicated missile contours 
with extreme accuracy the lathe is equipped with 
the Monarch swivelling air-gauge tracer system. 
The swivelling slide is of very rugged design and 
has the same extra width as the carriage. This 
slide may be set at any point between, parallel 
to and perpendicular to the work centre-line for 
template-controlled turning, facing or boring 
work. Power for actuating the tracer slide is 
supplied by the lathe hydraulic system. Tracer 
stylus pressure against the template is only about 
5 oz. This eliminates all appreciable template 
wear and precludes any need for hardening. The 
template itself is mounted atop the extra-wide 
bed, permitting tracing with a template diameter 
variation of as much as 35in. This is significant, 
since the nature of missile work requires greater 
diameter variation than has been necessary on 
tracer lathes heretofore. The templates are 
aligned against and clamped on movable sup- 
ports which are located at appropriate intervals. 
For facing operations, an across-the-bed tem- 
plate support is furnished. 

The tool adjusting slides are mounted at right 
angles to each other on the air-gauge tracer slide. 
The purpose of the lower slide is to provide 
longitudinal adjustment between the tool and 
the template when setting up the lathe for a new 
workpiece. The upper tool slide functions in the 
usual manner as the cutting tool mount. 

Particularly on facing operations but also 
when turning parts having an extreme diameter 
variation, constant surface cutting speed control 
is essential for the maintenance of a high surface 
finish and for obtaining practical tool life. This 
kind of speed control is available on the “* Missile 
Master,” for opération in connection with the 
standard 4:1 variable speed drive of the 
Speed control templates, which actu- 
lectrical longi 
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Personal and Business 


A.M.LMech.E., chief 
oo a director of Hick, 


seas ASSOCIATION OF British RUBBER 
ACTURERS has announced the appointment of 
Dr. W. F. Watson as its director. 

Tue Piastics INstrruTe announces that Dr. J. C. 
Swallow, ee Syn. E.. hes been elected president. 

and Mr. 1.9 . Crossley, chairman of council. 
THe Goopyvear TYRE AND Russer Company (GT. 
Barra), Lid., has announced that Mr. W. J. Gaffney, 
been chief engineer for all its produc- 


‘Tue Ministry or Suppty has his-Wieestneed the 


gelary som E. Cutforth as 


of inspection in succession to Sir 
en ee ene ee 


ee conlanen Wy Fikingen 
of Pilkington 


ns Ee eeaan te 
ae ere at tee Goaguay’s works 
AN-CAMMELL CARRIAGE AND WAGON 
COMPANY, ian nen eo pie tang 
appointed a director wid. lames, 
— on , and Mr. W. Scott, chief 


6 ee af E 
representative wi : uropean 
Atomic veg abn 


in succession to Si Chaves Lilirap. Mr. A. oe wert 
M.LC M.L.Mech.E., Mr. 
at xe E. Seymour-Semper ‘Sommer, ML Mack E. 
ve 


PB gen STEEL WORKS Constr COMPANY, 

, announces that Mr. R. Barritt, managing 
aouee, Son atiige as teams epee i now that 
the of the page is fully established. 
He continue as consultant. Mr. W. S. 
yc ca fies beats weipodeted tianagion 


ayo Ltd., has announced the following recon- 
struction to its board of directors :—Mr. Charles H. 
director in 


Morris has been appointed managing 
succession to the late Mr. L. ee Mr. S. Radcliffe, 


A.M.1.Mech.E., a. ak W. L. Simms, M.LE.E., 
have been fromm t managing directors. 
and Mr. J. H. cise Nm 


Business Announcements 
Mr. E. B. WaSTELL, general of the Selby, 
Yorks, works of John and E. Sturge 4 rs has retired 
at the age of sixty-five. 
Avumintum (Canapa), Ltd., has moved to Alu- 
minium Canada House, 30, Berkeley Square, London, 
W.1 (telephone, Mayfair 9721). 
HUDDERSFIELD TRAINING COLLEGE states that as 
Sate Say 22 te ean, Sek be Ely Eee Ress, 
Hw Huddersfield (telephone, Huddersfield 


Air FRANCE states that its main London ticket 
office has been transferred from 52-53-54, Hay- 
market, to Air France Building, 158, New Bond 
Street, London, W.1. 

NATIONAL INSPECTION COUNCIL FOR ELECTRICAL 
INSTALLATION CONTRACTING is now located at Aldine 
House, 10-13, Bedford Street, London, W.C.2 
(Covent Garden 1163/4). 
~ CAWKELL RESEARCH AND ELECTRONICS, Ltd. 
(formerly A. E. Cawkell, Electronic Engineers), has 
moved to Scotts Road, Southall, Middlesex (tele- 
phone, Southall 3702/5881). 

CRAVEN BROTHERS (MANCHESTER), Ltd., oe 
that Mr. W. W. MacArthur, works director, has 
decided to retire from full-time business activity and 
has resigned from the board of the company. 

THe Boarp oF TRADE has announced that the Earl 
of Halsbury will retire from the position of managing 
director of the National Research Development 

on March 31, 1959, to take up another 
appointment. 

Ketvin AND HuGues (INDUSTRIAL), Ltd., states 
that its administrative offices are to be moved from 
2, Caxton Street, Westminster, London, S.W.1, to 
Empire tan Wembley, Middlesex (telephone, 


Wembley 8888 

WESTOOL, a St. Helen’s Auckland, County 
Durham, and A. P. BESSON AND Partner, Ltd., Hove, 
have formed an association. Westool will act as sole 


selling for all relays, micro-components and 
sensing manufactured by A. P. Besson and 
Partner, Ltd. 


J. W. Roperts, Ltd., states that on August 2, its 
headquarters will be moved from Armley, Leeds, to 
Chorley New Road, Bolton, one 
(telephone, Horwich 840). The Ferobestos de 
ment, Chorley New Road, Rostock, Bolton, an a 

sales t, Victoria Chambers, South 
, Leeds, , will also move into the new head- 
quarters on that date. 

G. AND J. Weir, Ltd., and CaTTon AND Co., Ltd., 
state that they have decided to combine their foundry 
activities by forming a new company, oa 
Ltd., to acquire the capital of Catton and Co., 
and the capital of The Argus Foundry, Ltd., Shaky 
owned subsidiary of G. and J. Weir, Ltd. It is hoped 
that the new company will be formed before Sep- 
tember 30. Under the new arrangement the name of 
The Argus Foundry, Ltd., will be changed to Weir 


Foundries, Ltd. 
Contracts 


Dun op SoutH Arrica, Ltd., is a to the 
South African Railways 61,000 Jagd oper 
rubber pads for precast concrete oapart. 
are of “envelope ’’ design and fit between the ~ 
and the clips fixing it to the sleeper. 

Tue Soutw Eastern Gas Boarp has placed an 
order with the Woodall-Duckham Construction 
Company, of rad sain of a plant for = 

gas from a range 0} 
oil feed stocks and the “* Shell Gasificaton 
ora which is a ion system with oxygen 

under pressure. _ 


RICHARD CosTaIn a has started work 
plc menagerie wher ghana crhyon ert 
‘or the Kasama hydro-electric scheme. scheme 
is the first of a series of schemes in the Northern 
Province of Northern Rhodesia. It is designed to 
cater for Kasama’s need for the next ten years, and it 
wa be available 
wee ae as 


THe EAasTeRN 
announced the 
Fletcher 


locomotive cealiag 98 vane) at og eat 


CourTAULps, Ltd., states that negotiations have 
been successfully concluded with Technopromim seg 
Moscow, for a contract to supply machinery for 
factory which is being constructed in Russia. 
factory will manufacture cellulose acetate yarn ine 
Russian made raw materials. Some of the cas soaget 
will be fabricated in Courtaulds’ workshops 
Coventry ; some will be supplied by other United 
Kingdom firms to Courtaulds’ requirements and 
specifications. Courtaulds, Ltd., has undertaken the 
responsibility for supervising the erection of the 
machinery and for putting the acetate yarn factory 
into production. 


THe BririsH TRANSPORT COMMISSION states that, 
as part of the recently accelerated programme of 
partial conversion to diesel traction on British Rail- 
ways, orders have now been placed for 124 main line 
diesel-electric locomotives for mixed-traffic duties. 
A batch of forty complete locomotives of this kind 
is to be built by the Brush Electrical Engineering 
Company, Ltd., Loughborough, and the remaining 
eighty-four are to be e in British Railways’ 
workshops incorporating traction equipment supplied 
by The British Thomson-Houston Company, Ltd., 
Rugby. Deliveries of the locomotives and traction 
equipment will begin early in 1959. The Eastern 
Region is to have 106 of the 124 locomotives now 
ordered. The remaining eighteen units will be 
allocated to the North Eastern Region. All the 
locomotives will be in the 1000 h.p. to 1250 h.p. 

, Classified as Type 2 in the British Railways 
classification of main line diesel locomotives. 


Miscellanea 


Oi Mist Derectors.—Following successful exten- 
sive service trials at sea and Ministry of Transport 
approval of the Graviner/B.S.R.A. oil mist detector, 
manufactured by the Graviner Manufacturing Com- 
pany, Ellerman Lines, Ltd., has decided to fit two 
oil mist detectors on three of its shi , Namely, the 
“ City of Port Elizabeth,’’ “ City o Durban *” and 
“ City of Exeter.”’ 

L.B.A.E. ScHOLARSHIPS.—The Institution of British 
Agricultural Engineers has awarded the Dunlop 
scholarship, presented by The Dunlop Rubber Com- 
pany, Ltd., to Mr. Derek C. Farnes. Shell-Mex 
bursaries, presented by Shell-Mex and B.P., Ltd., have 
been awarded to Mr. Denis A. Sims and Mr. John B. 
Underwood. All three of these candidates are pro- 
ceeding to the Essex Institute of Agriculture for the 
course of study leading to the final examination for 
the National Diploma of Agricultural Engineering in 
July, 1959. 

Motor VEHICLE Sratistics.—The June, 1958, 
Monthly Statistical Review of the Society of Motor 
Manufacturers and Traders, Ltd., shows that this 
country was, during the first three months of this 
year, the largest manufacturer of buses in the world, 
the second largest manufacturer of goods vehicles, 
and the third largest manufacturer of cars. Total 
production figures for the main producing countries 
for the three months were : United States of America, 
1,459,577 ; Western Germany, 373,230; United 
Kingdom, 365, 161 ; France, 287,863. 


WINDSCALE No. | Pite.—As forecast recently by 
Sir William Cook (see THE ENGINEER, July 11, pages 
41 and 47), the United Kingdom Atomic Energy 
Authority has decided that it would not be worth 
trying to rehabilitate the damaged pile at Windscale 
plutonium factory. An announcement from the 
Authority states that the maximum of technical 
information that can be derived from examination of 
the core is, in fact, being obtained, and useful materials 
and equipment will be recovered. Some of the build- 
ings are to be adapted for new uses, and the remainder 
will be sealed. Persons hitherto employed on the 
reactor are now working elsewhere at the Windscale 
establishment. Pear 

B.B.C. TELEVISION STATION. FOR ‘Fotxssrone— 
The B.B.C. has announced that its new low 
teleVision transmitting station at Creteway 
Folkestone, went into operation on Monday, July 14. 
fgg anggne are at first on an experimental basis 


is to work 
Suaticntad i of a wipr desl veseatty serdiones ty 
the B.B.C. for improving reception over areas 
where technical conditions are suitable for the use of 
this kind of station. The new i 
Channel 4 (vision 61-75 
and uses a directional 


station transmits in 
sound 58-25 Mc/s), 


are horizontally 
po 7 ap epee y ng position. ve 
expected that good reception wall be errs 
some 40,000 people living in Folkestone, bu 
fow-lying points in the sikadow of the clifis the: 
will be weakened by screening. 
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British Patent Specifications 


When an invention is communicated abroad the name and 


The date first given is the date of application: the second date, 

at the end of the abridgment, is the date of publication of the 

complete specification. Copies of specifications may be obtained 

at the Patent Office Sales Branch, 15, Sout! ton Buildings, 
ery Lane, W.C.2, 3s. 6d. each. 


SHOCK ABSORBERS 


797,530. May 10, 1955.—VipRATION, ELIMINATING 
OR DAMPING MOUNTINGS, The British Thomson- 
Houston Company, - Ltd., Crown House, 
Aldwych, London, W.C.2. (/nventors: Alan 
Mann and Bernard Roy Tuppen.) 

The invention relates to a vibration eliminating 
or damping mounting for a rigid body. The invention 
may be more clearly understood from the drawing, 
which represents diagrammatically a perspective 
view of a mounting for a rigid member or body A 
illustrated as a flat rectangular plate. In the drawing 
mountings at only two opposite corners are shown, but 
it will be appreciated that additional mountings in 
the other two corners will operate similarly. A fixed 
member attached to earth is shown at B, and between 
the fixed member and the member A are two oil-filled 
bellows C and D mounted one on each side of the 
member A. Similar bellows E and F are mounted 
on a fixed member G (shown dotted) at the opposite 
corner. Interconnecting bellows D and E and bellows 
C and F are two conduits H and J respectively. It 
will be appreciated that if there is no connection 
between bellows C and D, nor between E and F, 
when pressure is applied to the member A at, say, 


i 


KA > 
J 
4 
at 
5 | 
H 


No. 797,530 

















the point K, it will move in a downward direction 
and liquid will be transferred from the bellows D to 
the bellows E to move the opposite corner down by a 
similar amount. It will be obvious, therefore, that 
if the member A is rigid, the whole of the member will 
move downward. If similar mountings are arranged 
also at the other corners, then pressure applied in a 
vertical direction at any point on the member A will 
produce a movement of the whole member in the 
direction of the applied pressure. In the simplest 
arrangement which has given satisfactory results, the 
member A would be supported by bellows D and F in 
the positions shown in the drawing with the bellows 
B and E transferred one to each of the other two 
corners and on opposite sides of the member, with 
the axes of all the bellows being parallel. If desired, 
rotation about a vertical axis could be prevented by 
an arrangement according to the invention, operating 
in the other plane, in addition to the plane already 
shown.—July 2, 1958. 


CRANES AND LIFTING APPLIANCES 


797,429. February 9, 1955.—HoistiInG APPARATUS, 
A.C.E. Machinery, Ltd., Porden Road, Brixton, 
London, S.W.2. (Inventor : John Stewart.) 

The invention relates to hoisting apparatus and 
in particular to apparatus of the kind described and 
claimed in Specification No. 637,123. The object of 
the invention is to provide improvements in the 
arrangement designed to enable the descent speed of 























No. 797,429 


the hoist to be maintained under effective control 
throughout the descent of a load, or of an unloaded 
platform or receptacle. The arrangement according 
to the drawing includes a prime mover A, preferably 
an internal combustion engine, and a friction driving 

inion B, driven from the engine through gearing C. 
This driving pinion is adapted to drive a friction 
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wheel D fixed to the cable winding drum E of the transmission medium, which is sucked through tubes 
hoist, the drum and wheel being mounted upon a J past the fuel rods and flows through the collecting 
shaft F journalled in eccentric ys partial rotation _ vessel H, the pipes KX, the heat exchanger and returns 
of which moves the wheel into driven engagement through a pipe L to the reactor vessel. The lower 
with the pinion for operating the hoist to raise aload. ends of the tubes are open and their upper ends are 
During the descending movement of the hoist and fixed to the bottom M of the collecting vessel. The 
while the cable is being unwound from the drum, the uranium rods are suspended from the cover N of 
friction wheel D is disengaged from the pinion B, as the collecting vessel which is reinforced by a steel 
shown, and the hydraulic braking nent plate O which is attached by means of ring bolts P 
according to the invention automatically comes into to a ring plate R forming the cover for the reflector 
operation. This arrangement comprises an oil space F. Above the heavy water level in the reacior 

vessel there is usually a cushion of inert gas, for 


reservoir G connected via a supply conduit H with a 
hydraulic pump J. The pump is, in turn, connected 
to the reservoir via a return conduit K containing a 
valve L. The driving shaft of the hydraulic pump J 
is connected through chain and sprocket, earing or 


spindle. The arrangement of these com ts is 
such that during ascent of a load a free flow of oil 
takes place through the hydraulic circuit in the direc- 
tion of the arrow N, the valve L being constructed 
to give unrestricted flow in this direction. During 
the descending movement the direction of flow of oil 
is reversed as shown by the arrow O and the valve L 
imposes a load which opposes the flow and thereby 
controls the speed of descent.—July 2, 1958. 


GAS-MAKING PLANTS 


797,334. November 6, 1956.—Process AND APPa- 
RATUS FOR THE PRODUCTION OF COMBUSTIBLE 
Gas, Societe de Construction D’Appareils pour 
Gaz a L’Eau et Gaz Industrials, 4, Place des 
Etats-Unis, Montrouge (Seine), France. 

The invention relates to a process and apparatus 
for the catalytic cracking of hydrocarbons for the 
production of combustible gas in which the hydro- 
carbons for gas-making alone or mixed with steam 
and/or other oxygenated compound, are passed 
through a cracking chamber containing a catalyst. 
The apparatus in a practical embodiment comprises 
essentially a catalyst bed supported on a grid, and 
surmounted by a refractory wall and the surface of 
pot nae toa pe yr another, the —- “— — 2 ° 
outlets for the heating fluids, the intermediary flui with the reflector space F through the expansion 
and, lastly, the gas-making fluids ; below the catalyst vessel S so that the same pressure exists in the vessel 

reflector 





is the outlet for the gas made. The drawing shows, and the space. The interstices existing in the 

in vertical section, the cracking chamber A and the material G may be filled with heavy water. The 
catalyst bed B supported on a grid C the refractory control rods C are surrounded by tubes T closed at 
radiating wall D, the inlets E for air for combustion _ their lower ends and fixed at their ends to the 
of the heating fuel, the inlets F for the heating fuel, cover of the collecting vessel. When the reactor 








the inlets G for the intermediary fluid or fluids, the vessel is oo are unscrewed and 
inlets H for the fluids used in gas making, the outlets the plate O together with the cover N is lifted. The 
tubes 7, which are guided by sleeves U fixed in the 
bottom M and extending below the surface of the 
water, and the uranium rods A follow with the plate 
go J O. The invention has the advantages that the con- 
{- struction is simplified and the reactor vessel may be 
G Poe pre mp edemptowetaetcicey yan dhe thn ae 
wien ee degree cannot occur in spite comparatively 
epee ania k high pressure,--July 2, 1958. 
H 
A einai -C_ CONVEYORS 
AAR ot & 797,303. December 19, 1955.—Conveyor AND 
ea wo ee 
, Wangye Works, Chadwell Heath, Essex. 
No. 797,334 (Inventor : Eric Harris.) 
The invention concerns improvements in or relat- 


J for the heating gases, the outlets K for the inter- ing to conveyor and transmission belts and joints and 
mediary fluid or fluids, the outlets Z for the cracked peceeaghe Forge be ged oo ae the joints in question 
gas, arrangements such as a refractory grid-like struc- pone BoB 5 = Pi ) 

ture M to ensure good distribution of the gas-making employed. An object of this invention is to provide 
fluids. The drawing shows the three main paths an improved means fi 

followed by the fluids :—Single arrows, heating ends of a con 
fluids ; double arrows, intermediary fluids; triple oF 
arrows, gas-making fluids. The catalyst may, if joint 
desired, be divided into two or more layers with the 


POOP OT a “4, Wy fy pe 


NUCLEAR REACTORS 

797,485. November 19, 1956.—Low Temperature reinforcing element B in the of a rectangular 

Nuciear Reactors, The Allmanna Svenska strip of polyvinylichloride sheet bonded by a non- 
Elektriska Aktiebolaget, Vasteras, Sweden. N 























No. 797,639 


to the drawing A is the crankcase of the engine with a 
collar-like projection B containing an aperture or 
. An air-cooled — inder D ee the 
projection B. The cyli is provi with an 
pocket E which together with the aperture C 

of the crankcase A forms 2 scavenging-eir cham ber F. 
The scayenging-air chamber is sea against the 
by a cylindrical collar G integral with the 

i which extends into the bore C and which is 


agte 
ll 


3 
¢ 


B 


empirically é : 
for a given engine withou' 
the engine itself.—July 2, 1958. 


PIPE COUPLINGS 


796,584. November 29, 1955.—FLAame-ResisTant 
Fiexms.e Hose Assemscy, The Resistoflex Cor- 

poration, 39, Plansoen Street, Belleville, 

Essex, State of New Jersey, U.S.A. 
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sae peeetacnt of the imettotion at 2, Park Sirest, Londen, WI. 
DIESEL ENGINES FOR RAIL TRACTION 


No. 2953 : 1958. Price 6s. The new standard on 
also to be of 


engine if it is to comply with the 
Thirty-eight items of information to be supplied by a 
manufacturer at the time of are 
Guidance is also given on the ancillary equi t 


requirements and procedures, have been taken into 
account ice overseas and particularly “* Rules for 
Diesel 


new standard, therefore, should meet the regulations 
of many of the most important markets abroad. 


VERIFICATION OF TESTING MACHINES 


No. 1610, Part 1: 1958. Price 6s. This revised 
edition of this standard gives a more realistic standard 
marsetee tapes Se sane aces and (ie Seourny ae 
range is now in agreement wi provisions 0! 
American and Continental perme pres Below = 
range, greater is required to cover 
need a section has added dealing with the 
requirements for the calibration and the use of 
elastic proving devices. This new section covers only 
those devices in which the load is i 
measurement of the elastic deflection of 


stability. 
section are tables for the grading of elastic proving 
devices and also tables for deflection and correction 
values for variations in temperatures for both the 
Centigrade and Fahrenheit temperature scale. Other 
sections in the revision deal with methods of load 
verification and verification of machines for tension 
and compression testing. A table has been added 
for the grading of tension, tension and compression 

machines ; this table gives the 
maximum permissible errors for Grade A, B and C 
machine scales. 


Launches and Trial Trips 


MERINGA, bulk sugar carrier ; built by Hall Russell 
and Co., Ltd., for the Adelaide Steamship Company, 
Ltd.; length overall 415ft, four cargo holds, 
MacGregor steel hatch covers, deadweight 7100 tons ; 
three 125kW_ diesel-driven generators; Ailsa- 
Doxford oil engine burning heavy fuel, four cylinders, 
560mm diameter by 2160mm combined stroke, 3000 
b.h.p. Launch, June 2. 

PENNYWORTH, = —_ — by oe 
Company, Ltd., for R. S. gliesh, 

i 480ft, breadth moul 


wing 
hatch covers ; three 20kW diesel-driven generators ; 
Hawthorn-Doxford opposed-piston diaphragm ; two- 
stroke oil engine, four cylinders, 670mm diameter 
by 2320mm combined stroke, 4450 b.h.p. at 115 
r.p.m. Launch, June 2. 
Jepmoor, open shelter deck cargo ship ; built by 


Hawthorn Leslie (Shipbuilders), Ltd., for the Moor 
Line, Ltd.; length between perpendiculars 435ft, 


board deck 29ft 9in, deadweight 9825 tons, draught 
26ft 4in, service speed 144 knots ; five cargo holds, 
one 30-ton and ten 5/10-ton derricks, electric winches ; 
Doxford oil engine, a 

by 2320mm combined stroke, 5 b.h.p. at 115 
r.pim. Launch, June 2. 
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Sunueim, bulk carrier ; built-by Joseph L. Thomp- 
son and Sons, Ltd., for A/S Tank, Oslo; length 


between . iculars 458ft, breadth moulded 
62ft, th moulded 42ft, deadweight 15,050 tons 
on 30ft draught, trial speed 15 knots ; five con- 
tinuous holds with hopper sides at bilge and sloping 


ballast fanks below upper deck ; five hatches, 
ain single pull covers, electric winches ; 
N.E.M.-Doxford oil engine, four cylinders, 700mm 
diameter by 2320mm combined stroke, 4900 s.h.p. at 
116r.p.m. Launch, June 3. 


Autuor, closed shelter deck cargo ship ; built by 
William Doxford and Sons (Shipbuilders), Ltd., for 
the Ruthin Steamship Company, Ltd.; length overall 
490ft, breadth 62ft, depth 39ft 6in, deadweight 9400 
tons, service speed 143 knots ; five hatchways, derrick 
complement includes two to lift 70 tons, electric 
winches ; Doxford opposed-piston oil engine, six 
cylinders, 670mm diameter by 2320mm combined 
stroke. Launch, June 4. 

Racusa, oil tanker ; built by the Netherlands 
Dock and Shipbuilding Company, Ltd., for Afran 
Transport company, Liberia ; length overall 660ft 
breadth 86ft, h 45ft, draught loaded 34ft lin, 
deadweight 30,900 tons, displacement 40,400 tons ; 
service speed 154 knots; two 550kW turbo-alter- 
nators; one set of three-stage, double-reduction 
geared Parsons turbines, 9900 s.h.p., steam supplied 
at 500 Ib per square inch gauge and 800 deg. Fah. by 
two a and Wilcox boilers. Launch, 
June 7. 


CALTEX NEWCASTLE, oil tanker ; built by Hawthorn 
Leslie (Shipbuilders), Ltd., for Overseas Tankship, 
Ltd.; length overall 559ft, breadth moulded 7ift, 
depth moulded to upper deck 39ft 9in, deadweight 
18,250 tons ; twenty-seven oil cargo tanks, one main 
pump ro@m, three horizontal turbine-driven cargo 
pumps, and three vertical duplex stripping ‘pumps ; 
two 450kW turbo-alternators, one 150kW diesel- 
driven generator ; one set of double-reduction geared 
turbines, 8400 s.h.p., take steam at 600 Ib per square 
inch and 950 deg. Fah. from two Foster-Wheeler 
“D” boilers. Trial, June 4 and 5. 


KatTeA, cargo ship ; built by Alexander Stephen 
and Sons, Ltd., for the Union Steam Ship Company 
of New Zealand, Ltd.; length 325ft, beam Sift, 
depth 26ft, deadweight 5400 tons, three hatches, 
MacGregor single pull covers, twelve derricks ; 
Stephen-Sulzer ssingle-acting diesel engine, six 
cylinders, 600mm diameter by 1040mm stroke, 2410 
b.h.p. at 128 r.p.m. Trial, June. 


Catalogues and Brochures 


ALLEN West AND Co., Ltd., Brighton.—Leafiet illustrating 
standard air-break starters in flush mounting enclosures. 

HUNTING AEROsURVEYS, Ltd., 4, Albemarle Street, London, 
W.1.—Illustrated leaflet describing photographic mosaics. 


Danks OF NETHERTON, Ltd., Netherton, Dudley.—TIllustrated 
leaflet describing the “‘ Supapak ”’ oil fired package boiler. 

LONDON FAN AND Motor Company, Ltd., 27, Brecknock 
Road, London, N.7.—Leafiet giving details of “* Breezamatic *’ 
dual fan units. 

Warrenouse Inpustriss, ‘Ltd., Ferrybridge, Knottingley, 
Yorkshire.—Catalogue giving technical details of “ Philides 
self-locking nuts. 

Serr-CHANGInG Gears, Ltd., Lythalls Lane, Coventry.— 
Publication dealing with the history of the company and the 
Wilson gearbox. 

STURTEVANT ENGINEERING Gaupen. Ltd., 

Cannon Stréet, London, E.C.4.—Publication 
“ Portable Swarf Collecting Unit.’’ 

_ E.M.L Etécrronics, Ltd., Hayes, Middlesex.—Folder describ- 
ing a hand and clothing monitor for the simultaneous detection 
of both alpha and beta contamination. 

Brooks AND WALKER, Ltd., 47, Great Eastern Street, London, 
E.C.2.—Illustrated booklet and price list for the “ Diprofil’’ 
multi-purpose hand filing machine and supplementary equipment. 

Marcont’s Wrretess TELEGRAPH ComPANy, Ltd., Marconi 
House, Chelmsford, Essex.—Illustrated booklet giving details of 
= HSR 21 SSB radiotelephone for communication over medium 

stances. 


Southern House, 
No. 5013 entitled 


GENERAL E_ecrric Company, Structures Laboratory, Missile 
and Ordnance Systems Department, 3198, Chestnut Street, 
Philadelphia 4, Pa.—Booklet describing the work of the struc- 
tures . 

Ferranti, Lid., Hollinwood, Lancs.—Brochure IN.1 describ- 
ing and illustrating panel instruments. The range, 
which covers moving coil d.c., a.c. rectifier, thermal, moving iron, 
electrostatic and pyre ied instruments, can be supplied 


ALBR AND Wiison, Ltd., 1, Kni idge Green, London, 
S.W.1.—Illustrated booklet entitled “‘ Facts t Albright and 
Wilson,” describing briefly the structure of the group of com- 
panies and the activities of some of the larger manufacturing 
companies within the group. 
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SPRAY 
NOZZLE 


NON-CLOGGING 
INVOLUTE TYPE 


t’to 3” Dia. Inlet. 
Capacities 23 to 12,000 G.P.H. 






For Water Cooling, Gas Washing, 
Dust Laying and other purposes. 


LEDWARD & BECKETT 


PARLIAMENT MANSIONS « ABBEY ORCHARD ST. 
PHONE: ABBEY 5429 LONDON, S.W.I. 











FRANCIS CAIRD INC. 


420 Lexington Ave., 
New York. 17, N.Y. 


This establishment, located at Grand Central Terminal, 
in Central New York (with branches in Mid-West and 
associate companies Toronto, Montreal, Vancouver) was 
set up largely to further the sale of British and European 
equipment for Oil, Chemical, Marine, Process, and Power 
Generating Industries. 

Manufacturers, who feel that a close contact in all or 
any of these areas would be te their advantage, are 
invited to submit details to : 


FRANCIS CAIRD LIMITED 


Africa House, Kingsway, London, W.C.2. 
Milburn House, Dean Street, Newcastle. 


National House, St. Ann Street, Manchester. 











Cylindrical 
Load Lifting 
Device <x 


TYPE $ 
POWER CLAMPING 






* 


Available in simplex or duplex form 
with power or manual clamping, for 
specified diametral range in safe 
working loads up to ten tons. 


British Electrical 
Repairs Limited 


Empire House, Charlotte Street, Manchester 1 


Better Equipment 
for Raising Loads 





Design 
Capacity 
Available 








We have teams available to undertake design detailing and 
development in the following fields: 


MECHANICAL ENGINEERING 
AERONAUTICAL ENGINEERING 
SPECIAL MACHINES & PROJECTS 
SERVO MECHANISMS & AUTOMATION 
MECHANICAL HANDLING 

PLANT LAYOUT 

PRODUCTION TOOLING 

CHEMICAL PLANT 


oo development of STRUCTURE & REINFORCED CONCRETE 
“* BLUEBIRD ” was a 

special project 

undertaken by | NORRIS BROTHERS Ltd. 


53, Victoria Street, S.W.1. 
Tel: ABBey 6132 


62, CHURCH RD., BURGFSS HILL, SUSSEX 
Tel: BURgess Hill 85678 





















































TRONMONGER. 


ESTABLISHED , IN 1859, 
THE IRONMONGER is in 
fact as well as by long 
tradition the leading 
weekly journal in the very 
wide field which it so tho- 
roughly covers. Its inter- 
ests include tools, work- 
shop equipment, paints, 
general hardware, build- 
ing goods, metals, elec- 
trical goods, and all 
ironmongery. 

* : 
BUYERS OF WORKS 
| STORES find that yearly 


subscription to THE) . 


IRONMONGER is an 
excellent investment. 
Week by week the 
journal keeps them 
abreast of current trends 
in production and design. 
All new goods are 
promptly and objectively 
described: and special 
| editorial attention is con- 
sistently given to record- 
ing the development of 
freshindustrial technique. 
* 


TWO YEARBOOKS ARE 
INCLUDED in the sub- 
scription. One of these 
is the ‘‘ Hardware Buyers 
Guide,’’ which contains 
the trade’s only compre- 
hensive directory of 
manufacturers and their 
products. The other is 


‘*Branded Hardware,’’| 
which is an A-t6-Z index}. 


to some 33,000 branded 
lines, giving the manu- 
facturers’ addresses. A 
further service to sub- 
scribers is the Editorial 
Inquiry Department, 
which now answers 


**where to buy’’ inquiries | 


at the rate of 900 a week. 
The subscriptionis £2 10s. 
a year. 


lastructions and remittances 
be addressed to 


TRONMONGER 


28 ESSEX STREET, LONDON, W.C.2__ 
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you should ask yourself 
if you use diesel engines 


Can I save money by reclaiming used lubricating oil which would otherwise be discarded? 


- Yes., Over-50,000 users have proved that a Stream-Line filter can make a saving running 


into hundreds per cent per anijum on its ofiginal cost. Jn many cases a Stream-Line filter 
pays for itself within a few months. { 


Can engine wear be reduced by purifying’ the oil in the sump at frequent intervals? 


Yes. A Stream-Line filter gives savings in engine wear even more important than the direct 
savings on oil. Whether you run one_or two diesel engined vehicles or several, a Stream-Line 
filter represents an outstanding investment, 


Stream-Line filtration eliminates dirt, sludge and carbon without recourse to chemical 
means or risk of damage to oil or engine. Stream-Line filters are sturdy, simple to operate 
and require negligible maintenance. Mechanical equipment is expensive—make sure that 
yours is in tip-top condition all the time, by using a Stream-Line filter. You will find the 
cost suprisingly low. Why not write for details? 


STREAM-LINE FILTERS make oil lubricate longer - : 


EP RENEE IE EE ANON BNE a HN 


STREAM-LINE FILTERS LTD + INGATE PLACE - LONDON -: S.W.8 


A Member of the Vokes Group Telephone MACaulay 1011 
SF/16 
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ALL-METAL 
STILLAGE 








PLATFORMS i 


Produced to 
specification 
to suit 
individual 
requirements 





Made from mild steel plate, corrugated for maximum strength, 
these stillage platforms need no maintenance, are virtually inde- 
structible and consequently are a most economical proposition. 
The body is of one-piece construction, eliminating the use of 
angle irons, bolts and nuts. 


There are no projections to get in the way and nothing to 
work loose. 


Where a flat top surface is required, the platforms can be 
supplied fitted with plain M.S. or aluminium covers as Type 
OPT illustrated on left. They are also available with skids to 
permit sliding over floors (Type OSK), or with ends cut away 
for slinging (Type OCE). 


FINISHES : Galvanized or painted or self-colour. 


QUOTATIONS AGAINST SPECIFICATION : Please state pattern, load to 
be carried, type of truck, height and width inside corrugations 
_ and length. 


Ask for List No. E930 or send details of requirements. 








TYPE OCE 





“ 


. 
~ ae is P 
« e. 


G. A. HARVEY & CO. (LONDON) LTO. =e WOOLWICH . ROAD - 3544 .. LONDON yA S.E.7 
Telephone: GREenwich 32323(22 lines) “+ Telegrams: “Cheaper, London, S.£.7"" 


; lee - 
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Regd. Trade Marks: PUROLATOR, ‘MICRONIC’ 


‘Micronic’ filters 


FOR AIR 


POSITIVE FILTRATION 
By filtering to a finer degree than 


other types, the ‘ Micronic ’ air filter 


greatly reduces engine wear. 


EASIER MAINTENANCE 
The ‘ Micronic’ dry type air filter is 


SIMPLE INSTALLATION 


These filters can be mounted at any 
angle. Their very light weight means 
that no elaborate mounting brackets 
are required, 


COMPLETE RELIABILITY 


‘Micronic ’ air filters provide the same 





A typical Purolator 
air filter for road 
vehicle engine. 


cleaned by blowing through in the 
reverse direction with an air line. 
NO OIL is used. 


‘ Micronic ’ filters are also available for use with oil and fuel. 


CATALOGUE No. P465 GIVING NUMEROUS EXAMPLES OF 
* MICRONIC’ FILTERS, WITH LEADING DIMENSIONS, IS AVAILABLE ON REQUEST. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED, LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


high degree of filtration at all engine 
speeds. No dirt can pass through 
under any circumstances. 





FLOWMETERS: for petrol 


Amal Flowmeters are precision instruments used exten- 

sively on engine test bed installations and enable the fuel 

flow to be directly read off at every instance of engine 

performance. 

AMAL LTD -HOLDFORD ROAD 


WITTON - BIRMINGHAM G6 
TEL: BIRCHFIELDS 4571 


Their accuracy is within plus or minus 2 per cent. 


Various models are available covering a range of I pint per 
hour to 400 gallons per hour. 


Send for list No. 323. 














It’s as simple as.. 
Fit your thread! 


Hard tough threads in soft materials— 
new threads for old in damaged com- 
ponents. Used and approved b/ the 
Aircraft industry—designed for use in 
soft metal components, wood or 
plastics. Simple to use, remains perma- 
nently in piace. Full range of standard 
sizes in B.S.W.: B.S.F.: 5.S.P.: B.A. 
U.NLF.: U.N.C. and Metric thread 


vs 





CROSS MANUFACTURING CO. 
(1938) LTD. - BATH: SOMERSET. 
Tel: Combe Down 2355-8 Grams: Circle, Bath 
SPECIALISTS IN THE MANUFACTURE OF 
JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 
WASHERS, SPRINGS, ETC. 


Ramen 


ros THREAD 


INSERTS 


General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutting 


Send your enquiries to 
GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Boad Street, Halifax. Telephone : Halifax 521/78 Telegrams: “ Gears.” 
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Lae Boiler pressure 
Accumulator pressure re ee L.B. mains pressure h O WwW to b al dn cé 
them... 


varying as peak maintained constant 
steam loads occur 
Steam consumption should balance steam produc- 
tion, But where steam consumption fluctuates this 
can only be achieved efficiently by the instaliation 
of a steam accumulator. 



















A steam accumulator enables the boiler plant to be 
run at a steady mean output by ensuring that 
fluctuations in steam consumption, either up or 
down, are met by the accumulator instzad of being 
passed back to the boilers. 


Such a system with the correct reserve of steam, 
and designed to suit particular steam requirements, 
STEAM * iy Aen ae ag Be eg Oi STEAM is essential where peak demands exceed the 

PRODUCTI ON 8, Ss 8 normal steam capacity of the boilers. 
edb Se Be CONSUMPTION It is also advantageous in any plant where heavy 


poate 
or rapid fluctuations in demand occur, 


We would welcome the opportunity 
to investigate your problem and 
to submit proposals should we find 


that a case for steam storage exists. The Thereal 
Flywheel 





STEAM ACCUMULATORS 


COCHRAN & CO. ANNAN, LTD., Annan, Dumfriesshire, Scotland, and at 34, Victoria Street, London, S.W.1. 





¥as/CH. 566 








CONTRACTORS TO THE 
ADMIRALTY, WAR OFFICE, 

AIR MINISTRY AND H.M. OFFICE 
OF WORKS. 





LONDON OFFICE : 
Long Lane, Hillingdon, Middlesex 
Telephone : UXBRIDGE 3925 











Telegrams: ‘‘DEVISORS, WISHAW’’ 
Telephone: WISHAW 289 & 290 






Whitegates Engineering Works 
MOTHERWELL ¢ SCOTLAND 
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HIGH VACUUM 
FURNACE UNIT 


The FH24 High Vacuum Furnace is designed for small 
capacity melting or sintering, using induction or resistance 
. It can be supplied with tilting crucible and fitted 
with heated or cooled moulds as required. The standard 
of the FH 24 provides for capacities from 5 lbs. to 

3,000 lbs. melting and casting in the vacuum. 


Metal degassing plant up to a capacity of 15 tons can 
also be supplied. 















FH 24s. 


A SINTERING VERSION FOR METALS OR FOR SPECIAL 
APPLICATIONS WHERE BOTTOM POURING IS REQUIRED 

















VACUUM INDUSTRIAL APPLICATIONS LIMITED 
DEPT. E., WISHAW, LANARKSHIRE, SCOTLAND 


Telegrams : “ VIA-VAC, WISHAW"’ 


Telephone : WISHAW 142 
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STANDARD’S 
TRIPLE SEAL 


PISTON RINGS 











EFFECTIVELY SEAL THREE FACES 
Eliminate by-pass, Restore compression, Maintain full power, 
Function until bore of cylinder is worn by as much as 1%, 
THE 


STANDARD PISTON RING % ENGINEERIN 
Gers coeruay. DON ROAD, SHEFFIELD, Sctth'svernno 


London Office: Walser C. Jones, M.i.Mech.£., M.I.Mar.E. 57-58, Gresham House, Bishopsgate, E.C.2 
(London Wall 496!) 





GERHARDY BROS. LIMITED 





GREAT MISSENDEN, BUCKS 
Telephone : Great Missenden 2267 (3 lines) 


Rotofinishing 
hand polishing 
All finishes in 
stove enamel 
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STORAGE & TRANSPORT TANKS 


As supplied to all Ministries, Principal Oil Companies & Petrol Pump Manufacturers 
For every storage and transport purpose. Steel Horizontal Tanks, 
Cylindrical Underground Tanks, Fuel Oil Tanks, Road Wagon Tanks, 
Rectangular Tanks, Air Receivers, Vats, Hoppers, etc. 

When ordering specify M.S.L. 


24 hs cats Wal fis "helding 





===" Angel Factory Colony, Angel Rd., Edmonton, N.18 


Phone: Edmonton 6601/2)/3 Grams: Metstru, Southtot, London. 


~< 
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Exhaustive tests under industrial conditions have proved 


~ 


; 2 
VOKES viscous © 
e conclusively the success of Vokes viscous (oil-wetted) air 
air filter panels. 2 filter panels. Available: in two distinct forms, “constant 
z 
2 
z 
= 
= 


efficiency” and “reducing efficiency”, these filters offer 
excellent dust-arresting Properties high dust load capacity, 


long service life, and extreme ease of Thaintenanee, 


Literature is available on ee 2 and. our engineers will 


be glad to answer any-queries. 












H.W. filter 
( Reducing efficiency type) 






W.M.S, filter 
( Reducing efficiency type) 


3-ply oil-wetted filter 
(Constant efficiency type) 





i 
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CLEANING AND OILING PLANT 
FOR VISCOUS PANEL FILTERS 


This special plant has been designed to assist users in 
maintaining filters with a minimum of cost and labour. 
To cater for both large or moderate numbers of filters 
the plant is available in units with optional fittings. The 
unit consists of 3 tanks—a cold solvent tank, a hot rinse 
tank, and a centrifuge tank. Soundly constructed of 
heavy gauge mild steel, all internal surfaces are coated 
with aluminium and resistant lacquers. The Vokes 
Cleaning and Oiling Plant is already in use by British 
Railways. Full technical details and drawings are avail- 
able on request. 


WA 
— : a, 
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PIONEERS OF SCIENTIFIC FILTRATION 





“ VOKES LIMITED - QUILDFORD - SURREY 


Telephone: Guildford 62861 (6 lines)’ Telegrams, and Cables: Vokesacess, Guildford, Telex. Telex: 13-535 Vokesacess, Gfd. 


i aa en a 


Vokes Australia Pty. Ltd., Sydney. Represented throughout the World 
vie 
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ailing Daclons by Spackaliots 


PUNCHES 
EMBOSSING & 
PRESS TOOLS 

BRANDS 
NUMBERING 

MACHINES 


WHENEVER YOU MARK ON METALS 


H. B. SALE - LTD 


PROGRESS WORKS SUMMER LANE BIRMINGHAM Chi 
Telephone: CEN 5661/3 








Established 1862 














FLAMEPROOF SOLENOID 
OPERATED VALVES 


BUXTON CERTIFIED 







Pressure Ranges 0-5” W.G. 
0-5 P.S.I. 
0-15 do 
0-150 do 

Bores 4" to 4” 0-1500 do 


Voltages D.C. 24v. to 550v. 
A.C. 100v. to 600v. 
WITH INTEGRAL RECTIFIERS 


MAXSEAL VALVES LTD 
WOOD ROAD, KINGSWOOD, BRISTOL 
Phone: Bristol 67-3869 




















| 


iY 
“$MIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 
























HEAT & WEAR RESISTING UPTO 10 TONS 


abso 1 SPHEROIDAL GRAPHITE /RON & STEEL 





MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 
IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on-Trent 236! 
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The most versatile Handling Crane 


HYSTER [(\212)7 
<MR/ARILE 





-— more than lives up to its name! The Hyster Crane 
carries loads up to 10,000 Ib. and with adjustable boom 
(five positions) handles heavy materials with maximum 
speed and mobility. If required, a Hydraulic Topping 
Boom is available. Equipped with automotive controls 
for easy operation in outdoor and indoor conditions. 
Good visibility too! Fitted with pneumatic tyres. 


Write to your dealer for details. 





It’s high time you settled for Hyster. 





a 
YOUR U.K. HYSTER DEALERS FOR SALES AND SERVICE 


@ Fred Myers Lid., @ Bowmaker (Piant) Lid., @ Caledonian Tractor & @ H. Leverton & Co. Led., 


24 Bruton Street, Willenhall, Equipment Co.:Ltd., Spalding and 
Berkeley a. Staffs. Rigby Street, 
London, W.1. Glasgow, E.1. 










) MODEL KE KARRY KRANE 
CAPACITIES: 

Single line 6,000 Ib. 
Two-part line 10,000 Ib. 
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RESISTANCE 
SUBMERGED ARC 


ing equipmen 


An A.E.1. Company 


METROPOLITAN -VICKERS 


Metrovick for the largest range 
of electric weld 
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CROFTS MAKE THE 
CROFTS (ENGINEERS) LIMITED 


CROFTS SHAFT MOUNTED GEAR UNITS 


fractional to 120 h.p.; 











output speeds from 8 to 425 r.p.m. 


Publication 157 


mount direct on the driven shaft 








no flexible couplings, slide rails or alignment problems 


ideal for horizontal, vertical or inclined shafts 


available with platform-mounted motor, also variable 


speed drive 








POPULAR SIZES AVAILABLE FROM STOCK 










Radiation Worm Multispeed 2-, 3-, and 
Ritespeed Reduction Gears 4-speed Geared hener 
Geared Motors 

Publication 521 Publication 158 
Publications 
$329 and 5737 











CROFTS (ENGINEERS) LIMITED Branches at: 


Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, 
OW S ( . 
ER TRANSMISSION ENGINEERS Ipswich, Leeds, Liverpool, London, Manchester, Newcastle, 
Head Office : THORNBURY BRADFORD 3 YORKSHIRI Northampton, Nottingham, Sheffield, Stoke-on-Trent. 
Telephone : 65251 (20 lines) Telegrams Crofters Bradford Telex’ Telex 51186 Represented throughout the world. 
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FINEST YOU CAN BUY 
POWER TRANSMISSION ENGINEERS 


CROFTS UNIVERSAL MOUNTING WORM REDUCTION GEARS 


a 


@ a truly universal mounting, superb little worm reducer ny 











fractional to 6 h.p.; ratios up to 60:1 


Publication 57| 





@ standard, inverted (overdriven), vertical or D-mounting (shown with motor) 


@ all types and sizes available as complete worm geared motors 


ALL SIZES AVAILABLE FROM STrocKk 


Double Reduction 
Universal Worm 
Gears 


Light Power a... ; Vertical Ritespeeds 
Worm Gears . he 


Publication 5523 
Publication 5420 rat 
Publication 5744 








Makers of : CROFTS (ENGINEERS) LIMITED 


Clutches, Ci yor drives, Couplings of all t , Double helical J eae s $ po B ¥ 
gear wits, Fabricated ‘steelwork, Geared motors,  Hydraulle POWER TRANSMISSION ENGINEERS 
couplings, Iron, steel, and non-ferrous castings, Machine-cut 
nS Gao ehemened got aan ivan eadiaery Head Office: THORNBURY BRADFORD 3 YORKSHIRE 
fn een tee eee a Telephone : 65251 (20lines) Telegrams: “Crofters Bradford Telex” Telex 51186 
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) STEEL PRODUCTS OF INTERNATIONAL REPUTE 


in AUSTRALIA | 








“RENDHEX” Steel Hexagon FOUNDATION COLUMNS 


Other South Durham 
manufactures include: 


In the absence of normal port facilities, the establishment of the British 
Petroleum Company’s refinery at Kwinana on the coast of Western Australia 
raised the problem of providing deep-water berthing facilities for large tankers. 
The requirement was met by the construction of a trunkway parallel 

to and 800 feet off shore serving three separate jetties and connected to the 
mainland by a single shore arm at its northern end. 

South Durham ‘‘Rendhex’’ Foundation Columns form the sub-structure for 
the jetties. Constructed by welding two semi-hexagonal rolled 

steel sections together along specially designed joints, the columns represent 
a major advance in dock and harbour constructional practice. 

In relation to their great strength and load-bearing capacity they are light in 
weight, easy to handle and economical in shipping and storage space. They 
can be supplied in long lengths which, by eliminating the necessity for 
jointing and fishplating, offer the maximum resistance to corrosion. 


STEEL PLATES 

STEEL RAILS AND ACCESSORIES 
STEEL JOISTS AND SECTIONS 
BROAD FLANGE BEAMS 
LARSSEN STEEL PILING 

STEEL PIPES 

STRUCTURAL STEELWORK 
STEEL TANKS AND PRESSURE 





SK ROTO N ARLE AY AERTS PE SIRE HBR OF DP NERD EAR RD SN ARO NIB EFI I APTN 8A TAN OHNE Ne 


VESSELS South Durham “‘Rendhex’’ Foundation Columns are available in three sizes: 2 + 
ELECTRICALLY WELDED No. 3 (Light), No. 4 (Medium) and No. 6 (Heavy). : 
FABRICATIONS Full particulars of dimensions and properties on application. f 


SOUTH DURHAM STEEL AND IRON COMPANY LIMITED 


Central Sales Office: CARGO FLEET IRON WORKS, MIDDLESBROUGH, YORKS. 
Telephone: Middlesbrough 2631 (14 lines) ALSO AT WEST HARTLEPOOL, STOCKTON-ON-TEES AND LONDON 
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CONFIDENCE. 


MONTGOMERIE’S 


FINISHES FOR ALL 
DECORATIVE AND 
INDUSTRIAL PURPOSES 


manufacturers of s+ 


the basis of the artists superb performance ... the 
essential when you are specifying materials or PAINT for 
that new important assignment. 


If it’s PAINT, and if it’s produced by montgomerie 





73 


Purovar Enamel. 
stobo—then you can have all the confidence in the world in 
; d f | durabil I fi d 
recommending it for i rability, colour fastness an 

Rustration Calcium Plum- g it for quality, durability, co 
de pameras ‘rightness for the job’—nothing is left to chance in its 

Emeskote Chemical Resist manufacture, which probably accounts for the number of new 
tenet Resin Based projects on which it is being used to-day ! 

Coating. 

Petrifoid ‘8’ Technical Advisory Ser- All shades to B.S.S. 2660. On Site Technical Service 
targa Pers = aon pa * vice for specifications and * 1955 Colour Classifica- ¥ available to architect and 
‘Dri-sil’ Silicone. colour schemes. tion. builder, 

montgomerie, stobo ....» 
ROTECTION 
DECORATION 
Deeside, Saltney, Nr. Chester. 136/154 Stranmills Road, Belfast. 52-72 Rogart Street, ryt 8.E, 
yy Telephone Chester 23128 (3 lines) Telephone Belfast 67978. Telephone Bridgeton 1005/6/7 
Telegrams ‘Turpentine’ Chester. Telegrams ‘Turpentine’ Belfast. Telegrams ‘Turpentine’ Glasgow. 








Also at Slough “ 












































EASY LIFTING 
FOR AWKWARD LOADS... 











lf you have a lifting 


problem consult 






Cc 


RANES 


~ + oi 


| 2 1 Suits (KEIGHLEY) oa 


P.O. BOX 21, THE CRANE WORKS, KEIGHLEY, YORKS. Tel: Keighley 2283 (4 lines) Grams : Cranes, Keighley 


London Office: Buckingham House, 19/21 Palace St., Southern Counties Office : Brettenham House, 
(off Victoria St.), London S.W.1. Lancaster Place, Strand, London W.C.2. Telephone: 
Telephone : Tate Gallery 0377/8 Temple Bar 1515 
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| P&W.MACLELLAN.® 


CLUTHA WORKS 
35 MACLELLAN STREET 


GLASGOW S.| 





STEEL BRIDGES 
STEEL FRAMED BUILDINGS 
STEEL RAILWAY WAGONS 
: TANKS 

ELECTRIC WELDING 

HYDRAULIC PRESSINGS 
FORGINGS AND DROP STAMPINGS 
RAILWAY AND GENERAL ENGINEERING 


’ 


Telephone : 
IBROX 1135 (4 lines) 


Telegrams: 
**MACLELLAN GLASGOW ” 








PUMPS 


for the 
PETROLEUM INDUSTRY 


150 to 100,000 g.p.h.; temperatures up to 600° F. 
DRUM Pumps meet the requirements of the petroleum 


Below: industry in a unique way and are suitable for liquids 

Motor driven Oil from the most volatile to the most viscous, over a wide 

Transfer Pump; range of temperatures. Cargo, bunkering, transfer, 
road tanker, refuelling pumps, etc. 





50 tons/hr. 
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THE DRUM ENGINEERING COMPANY LIMITED. 


HUMBOLDT STREET, BRADFORD. TELEPHONE: BRADFORD 22358 
London : 
8, Victoria Street, Westminster, —- Ee sgggored ABBey 


ranch Offices in le. 
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The quality of engineering in woopDs propeller 
fans means lasting reliability and economy from 
long service. Remember, woops are the ; 
world’s most widely used fans, chosen internationaily 
for performance and quality. 


- DELIVERIES FROM STOCK FROM ALL G.E.C. BRANCHES 
Write for Publication V1220, it should be on your files. 


woops 


propelier fans 


WOODS OF COLCHESTER LTD., BRAISWICK WORKS, COLCHESTER 
An associate company of The General Electric Co. Ltd. of England. 








FAN ENGINEERS AT THE FOLLOWING BRANCHES): ABERDEEN, BELFAST, BIRMINGHAM, BRISiUL, 
CARDIFF, EDINBURGH, GLASGOW, LEEDS, LEICESTER, LIVERPOOL, LONDON, MANCHESTER, 
MIDDLESBROUGH, NEWCASTLE-ON-TYNE, NOTTINGHAM, SHEFFIELD. 
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SPECIFY ‘*¢ “REAVELL” 


FOR EFFICIENCY 4nd RELIABILITY 
RECIPROCATING COMPRESSORS 


ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 
i To 10,000 


LBS. PER SQ. INCH 
ror AIR, HYDROGEN, 


OXYGEN, NITROGEN, 
ann OTHER GASES. 














ele # 


REAVELL & COMPANY LIMITED 


IPSWICH, ENGLAND 








Telephone: Ipswich 56124 (3 lines). 


Telegrams: “*REAVELL” Ipswich 





















SHOT . 
BLAST 
ROOM 
a ANS 






Over SO years’ experience 
embodied in our work 

FOL 'B)| N \> 
PARTITION 


CLEAR HEIGHT —— 


ALL TYPES OF 


or Compressed Air Plants 








| TURNTABLES 
' ——. we CABINETS 
—_ re ee =" independently 
eT aoe a eee 6” DEER oa BARRELS 
$.G.2.1'7 large room. Buy British 





PHOTOGRAPHED BY KIND PERMISSION OF ROBERT JENKINS & CO., LTD., ROTHERHAM 


ST. GEORGES ENGINEERS LTD., ORDSALL LANE, TRAFFORD RD BRIDGE, MANCHESTER, 5, 


Telephone : Trafford Park 1207 (4 lines) Telegrams: 
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SME BAER TINS 
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YE 0 F 


BW industrial ——_— 


gas and steam. 











| 


2, DORSET SQUARE, LONDON, N.W.1. 


New and modern products of an old and experienced producer. This 
range of Ovens is engineered to the high standard which is our tradi- 


tion and is made up of over 150 different models for use with electricity, 


Larger and special units are also constructed to requirements. 


Write for further details quoting reference 5A. 











TEL: AMBASSADOR 5485. WORKS: LONDON & BLETCHLEY. 


B.M.2. 
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Gwynnes standard multi-stage turbine pressure pumps 
are from 1}” size to 9’. Thestages vary between two and eight to 
ie suit the head requirements. Larger pumps or pumps with 


more stages are supplied to meet specific requirements. 


HAMMERSMITH - LONDON w.6 | ae OA) Le Telegrams - Gwynne - Hammer - London 


GWYNNES PUMPS LTD GWYNNES Telephone + RiVerside 3682 (4 lines) 
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for MECHANICAL HANDLING 


Also manufacturers of 


PLATFORMS - CRANES 
and STAIRWAYS 


PRESSURE VESSELS 


CONVEYORS - SKIP HOISTS 
PALLETS - INDUSTRIAL TRUCKS 


G. BACHE & SON: Bromsgrove Road * Halesowen * Worcs. 
Telephone: HAL 1498 Established 1780 


























CENTRIFUGAL CASTINGS 
CUT YOUR 
COSTS 





Centri-spun castings can save you money by eliminating 
much of the machining necessary with forgings. 


And they are close-grained, free from 
impurities, porosity, and other defects. 
Their many applications include the 
production of bushes, bearings, nozzle- 
boxes and gear blanks. 


SHEEPBRIDGE Centrifugal Castings are available in all grades of heat 
and corrosion resisting steels, and in the Nimonic Range. 


Alloy Castings Ltd + Sutton-in-Ashfield - Notts. 
(One of the Sheepbridge Engineering Group) Telephone: Sutton-in-Ashfield 590 
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“A 
compilide 
library 
in tvo 


vcolumes..” 


KEMPES 


Engineers 
Year-Book 


Bdited under the direction off the 
Bditor of “ The Engineer™ 


1958 
(63rd Edition) 


82/6 
(plus postage 2/6) 











% 3,000 pages covering modern 
theory and practice in ali branches 
of engineering. No other single 
publication devoted to engineering 
covers a comparable range of 
subjects so concisely. 


ORDER YOUR 
COPY NOW 





Kempe’s Engineers 
Year-Book 


28 Essex Street, 
Strand, London, W.C.2 











Telaphone: Central 6565 
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Indicating 1.p.m. of electric motor. Indicating shaft speed, showing 


use of extension. 






Run your machinery at the optimum speed for 
peak efficiency. Any deviation from this 
speed almost certainly means that it— 

and you!—are running at a loss. 
Cut this loss by making spot checks of 
r.p.m. with a SMITHS Hand Tachometer. 
Such a check can be made in an instant, 
even in unfavourable conditions. What's 
y more, the reading is accurate to within 4%. 


aa 200 280" 





PRICE 


(complete with strong 
case and full range of 
accessories) 


£14.14.0 


postage and 
packing extra. 








S00 


uit > 





SMITHS HAND TACHOMETERS 
can be used for checking: — 


AVAILABLE IN CHOICE OF FOUR MODELS: Rotational speeds of shafts, spindles, gears, rotors and rolls. 


Model A.T.H.4 illustrated (0-50,000 r.p.m.) Linear speeds in ft/min or metres/min of metal strips, textiles, paper, 


: 
Model A.T.H.6 dial illustrated (0-10,000 r.p.m.) wire, plastic, film and conveyed material. 


Model A.T.H.7 dial illustrated (0-20,000 r.p.m.) Surface speeds in ft/min or metres/min of cutting or grinding 
Model A.T.H.10 dial illustrated (0-5,000 r.p.m.) operations of machine tools, processing rolls, unwind rolls or wind 
up rolls for extrusion and strip production. 


ALL FOR L.H. OR R.H. DIRECTION OF ROTATION. 4 
Readings can be taken in bad lighting conditions or where the dial 3 


om is visually obscured. 4 





Please send full details of your 
HAND TACHOMETERS 


tos recall eee SMITHS INDUSTRIAL INSTRUMENT DIVISION . - 


FOR FULL ADDRESS 
DETAILS | 











Chronos Works, North Circular Road, London, N.W.2. Telephone: GLAdstone 1136 
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BACKED BY A QUARTER OF A CENTURY OF 
LOCKHEED HIGH-PRECISION HYDRAULICS 





CONTROL 
VALVES 


Lockheed hydraulic control valves, for 
actuation by hand, by mechanical means 
or by fluid pressure, are robust and hydraulically balanced. They are widely adaptable, 
and can be installed in various convenient positions. 
The illustration on the left shows a Lockheed 4” B.S.P. valve: this is subject to many variations 
in installation and porting, there being |! types with 14 variations in valve spools, operable 
with spring self-centering or self-reversing (either way) or with detent location. The end covers 
can be turned to occupy any one of four angular positions. All working parts are protected by 
suitable boots and air filters as necessary. Suitable for fluid flows up to 6 g.p.m. and 3000 p.s.i. 
The right-hand illustration shows one of the Lockheed 4” B.S.P. control valves, of which there 
are 18 types, and 18 variations in body form. The spools are a floating fit on their operating 
spindles, and are thus self-aligning; they are also hydraulically balanced. Spring return and 
detent location are available as in the smaller valve. Suitable for fluid flows up to 20 g.p.m. and 
1000 p.s.i. 
The 14” B.S.P. has similar features with 8 types of body and 9 variations in spool. Capacity: 


up to 50 g.p.m. and 3000 p.s.i. 


For further details of these and other Lockheed Industrial units, please write for pamphlets 
and kindly mention this journal. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
SHAW ROAD, SPEKE, LIVERPOOL . TELEPHONE : HUNTS CROSS 2121 


Lockheed 


REGD TRADE MARK 


COMPLETE INSTALLATIONS @eeeup OR INDIVIDUAL UNITS 
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THE |FOURTH DWWIENSION a, 

















y 
Space/time ? In a casting, or a forging, a tiny space unfilled | | 
will destroy, if it is not found in time. 
Member Companies of the Birfield Group were some of the | 


earliest in this country to install regular X-ray examination 


=. 
eee 
—— 


of their products as the 4th dimensional check on the quality I | 
of their productions. Up-to-the-minute methods are part of y | 
the secret of Birfield Group success. Every Member Company 

of the Group is backed by the resources — manufacturing 


and technical—of every other company in the Group. 


Forgings for high-stress components 





through the | BIrfield Group 


BIRFIELD INDUSTRIES ure Will STRATFORD HOUSE - LONDON - W.!1 


~ thane salen adh 


er: Sie meted . 
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Increasing 












A significant development 
in the design of steam 
turbo-generators for power 
stations is the increase 


in the power output of 







PARSONS 200 MW _ cross-compound turbo-generater (View of low 
pressure line only). Four of these machines are under construction for 
the Hydro Electric Power Commission of Ontario, Richard L. Hearn 
Generating Station. Steam conditions: 1,800 Ib/ins* pressure, 1,000°F 
temperature, reheat to 1,000°F. 






individual machines. 


















This is evident in the range 


— 


Pe a 


ae 
=. ae” 
aH a 


VAP 
<4 


of large turbo-generators 


now under construction 








at Heaton Works. 


TURBO-GENERATORS 







Cc. A. PARSONS 2 COMPANY LIMITED - HEATON WORKS - NEWCASTLE UPON TYNE G 
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MONOBLOC 


TYPE MTV36 


Two-stage Monobloc air 
compressor with 
intercooler and 10 h.p. 
totally enclosed, 
fan-cooled motor. 


Single-stage 
Monobloc air 
compressor with 
drip-proof 

| h.p. motor 


TYPE MTT8 


Two-stage, tandem- 
type Monobloc air 
compressor with 
totally enclosed, 
fan-cooled 3 h.p. 
motor. 


Worthington = Simpson LTD NEWARK NOTTS 


Y ee 
> - ~ a , 
SL i)1)) C LR 


+8 
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Every Engineer 
sings their praises 





They yield only to a spanner 


Used in many of the best known engineering shops— 
Philidas self-locking nuts stay put. Their unique 
opposing torque cross-cuts design gives them an 
unrivalled tenacity that yields only to a spanner. 
Made without inserts, these one-piece, all-metal 

nuts completely resist vibration, temperature 
changes, the presence of oil—and repeated application. 





Send for our new catalogue 


PHILIDAS DIVISION 


PMmiILIDASs 
WHITEHOUSE INDUSTRIES 


SELF-LOCKING NUTS LIMITED 
NEVER LOSE THEIR GRIP FERRYBRIDGE - KNOTTINGLEY * YORKS 


Tel: Knottingley 2323 (5 lines). Telex 55-166 
; London office : 44, Hertford St., W.1 
They yield only to a spanner. Most types and sizes available from stock Tel: LEGation 3888. Telex 23549 
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WORLDS FINEST COMPLETE 


SPECIALISED SCREW SERVICE 
PRESSINGS 
in ali Metals, Bakelite 
and Fibre. 


PRESSED 
NUTS oO ; ve You never notice a screw 
when it does its job. 
in Brass and Steel. When it doesn’t, you wish you'd 
specified Unbrako. 
WASHERS : Make no mistake, you can always specify 
Unbrako. 

in any metal, plain = _ There is a huge standard range to choose from, but 
end press bevelled. " if you need something really unusual, Unbrako will 
: work to your specification or design a special screw 

ms . in B.A., B.S.W., B.S.F. metric and unified. 
Unbrako technicians are fastener-minded. What's 
more, they are enthusiastic and helpful people, 
men who really know their job. They make 
the best screw that money can buy — a 
screw you can fit and forget. Details 
of sizes and threads will gladly be 

supplied on request. 


UNBRAKO SOCKET SCREW CO. LTD., COVENTRY, ENGLAND 


PS BOILER CLEANING 


Limited 





a ime brushi ke tubes, and rodding clinker and 
WRIGHT STR EET binds poco ger na few crs una with s Susaeniea Lance will 


S M A LL H EAT Ki i shift everything from Economisers, Airheaters, Water Tubes, Fire 


Tubes, etc. 
BIRMINGHAM 
Te See this new cleaning tool in action 

Y at your own works— write to 
: AIRNESCO PRODUCTS LIMITED 


KNIGHT ROAD, STROOD, ROCHESTER, KENT 
Phone: ViCteria 4091-2-3 (three lines) ios Telighene: 8 78310 
Grems: “Washnuts Birmingham |0” ele : Strood 


SE A 
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Renold chain drives can contribute in a big way to efficient power usage. 


Consider these facts :- 





The roller chain drive is positive, which 
means no slip-loss between driving and 
driven shafts, thus eliminating one appreci- 
able source of power wastage. 


The design of the chain drive, and the 
materials of which it is constructed, ensure 
the minimum of friction—each chain joint 
constituting a precision bearing with hard- 
ened steel surfaces. 


In gearing with the chain wheels, the 
transmission “* pull” is taken over a large 
number of teeth, which share the Joad. 


The chain rollers eliminate sliding contact 
between chain and wheel teeth. 





Results :- 

Renold chain drives have a certified transmission 
efficiency of 98.5 per cent, unequalled by alter- 
native forms of “off the shelf” power trans- 
mission. 

Any power cost increases make efficiency matter 
more than ever. Such extra charges on production 
can be offset— probably more than offset — by 


eliminating unnecessary wastage in transmission. 


There is absolutely no need to pay for power 


that goes in friction and slip—Renold chain 
drives can save up to one unit (or £1) in every 
ten. Remember too that this goes on year after 
year ; a real investment. 


There is a Renold engineer in your area, always 
at your service to advise on power transmission 
problems. 


— the FIRST name in precision chain 


RENOLD CHAINS LIMITED - 
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MANCHESTER 
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Increase seope in 
design — 

cut fitting and 
maintenance time 


The famous Cooper Split Roller Bearing has all the known 
attributes of a solid roller bearing and has the additional advant- 
age of being split right down to the shaft. 

Consider these unique benefits. 


GREATER SCOPE IN THE DESIGN OF MACHINERY 
No worry as to ‘ how to get the bearings in’. Shafts with 
reduced journals or with solid forged couplings may be used. 


REDUCED ASSEMBLY TIME 

The bearing is simply positioned where it is required. No need 
to remove couplings, gears or pulleys to thread the bearing on 
the shaft. 


EASY MAINTENANCE 
The actual rolling surfaces may be readily inspected without 
disturbing the shaft. 




























The reputation for reliability of Cooper Split Roller Bearings 
has been proved in many thousands of plants throughout the 
world for a period of over fifty years. 

Made in three Series—Medium, Heavy and Extra Heavy—in 
sizes from 14” (30mm) bore to 30”. (750mm) bore, complete 
with sturdy self-aligning Housings and Pedestals. Prices are 
competitive and delivery of many sizes is from stock or within 
a few weeks. 

American equivalents, large Roller Bearings (both split and 
solid) and large Ball Bearings are also manufactured to customers 
requirements. 

Technical and after-sales service by District Engineers in the 
United Kingdom. Agents in 54 countries overseas. 

Please send for Catalogue. 


















COOPER 


ROLLER BEARINGS 


COOPER ROLLER BEARINGS CO. LTD. 


KINGS LYNN - NORFOLK - ENGLAND 
Telephone: KINGS LYNN 3447 
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and halve your bearing problems 
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Constructional Features of Carruthers Cranes 


Special 
Features... 


* Efficient Service with com- 
pactness, 

% Accessibility and Strength. 
Fabricated as a monobloc assembly 
incorporating the gear boxes in the 
framing. 
Complete Assembly is machined as one 
entity. 
Alignments are held perfectly to within 
Machine limits. 

%* Structure in which Strength is combined with 
lightness. 


J. H. CARRUTHERS & CO. LTD., 27, HAMILTON ST., GLASGOW, S.2 
London Office: Abford House, Wilton Rd., Victoria, $.W.1! 
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A CAST IRON CASE | 


FOR USING 
2KEP 


ULTRASONIC 
FLAW DETECTION 


Testing time cut—losses due to destructive testing eliminated— 
production increased . . . all this achieved by Goulds Foundries Ltd., 
of Newport, Mon., simply by adopting a Kelvin Hughes Ultrasonic 
Flaw Detector for the non-destructive testing of their high quality 
motor clutch plates. The Flaw Detector, in conjunction with a Probe 
specially developed for this application, enables a semi-skilled 
operator to carry out at speed ‘high accuracy’ tests on batches of 
iron castings, and to readily identify and ‘spot’ plates which do not 
meet fully the rigid standards set. 






























This is typical of the innumerable ways by which Kelvin Hughes 


ultrasonic testing equipment is aiding industry. Perhaps it can help “F 
you?—An advisory service is freely available. 
Kelvin Hughes’ Ultrasonic Flaw Detector was chosen by Goulds Foundries -e 


Ltd., only after carefully investigating all possible alternative non-destructive 
testing methods, including X-rays and gamma-rays, which, by comparison, 
proved either too slow or too expensive. 











xe.) KELVIN HUGHES 


SPECIALISTS IN INDUSTRIAL MEASUREMENT 


KELVIN & HUGHES (INDUSTRIAL) LTD., 2 Caxton Street, London, S.W.1. 60-72 Kelvin Avenue, Hillington, Glasgow, S.W.2 
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WOOTTON BROS. LTD. 


COALVILLE IRON WORKS, COALVILLE 
N* LEICESTER 


Clay Working Machinery for Brick and 
Pipe Works. Colliery Plant. tron and 
Brass Founders and Cast Steel. Ham- 
mered Steel and Iron Forgings. Steel 
Stockists. Arc Welding. C.Y. Non 
Abrasive Alloys to Order. 


Established 1876 








Telegrams: WOOTTON, COALVILLE. Telephone No. 22. 
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Worm Drive HOSE CLIP 


Our 100 years presswork experience has enabled us to produce a clip 
with all the tenacity of thé Bulldog. 


PEGLER & LOUDEN LTD 


immediate delivery of all Standard sizes from stock. 


54 BROWN STREET 113 NEW BRIDGE STREET 87 SHAW STREET 





GLASGOW NEWCASTLE LIVERPOOL Sample and price list from Dept. E- 
: HERBERT TERRY & SONS LTD., Spring Specialists, REDDITCH, WORCS 














Indispensable partners 
of the Steel Industry 





SUMMERSON SIDINGS 


Railway Sidings are a vitally important factor in 
the smooth running of a steel plant, and no firm 
in the world has a wider experience of their 
Summerson & Sons Ltd. A Summerson Siding 
is designed to work in unison with modern 
mechanised loading and unloading equipment and 
becomes part of a co-ordinated whole. It is 
manufactured to stand up to the exacting de- 
mands of steel works routine—the 24 hour day 
duty, year in year out, the heavy loads of raw 
materials and hot metal, the never ceasing flow of 
trucks. Illustrated is a large siding layout for the 
Lackenby Steel Plant of Dorman Long(Steel)Ltd., 
which was manufactured and laid by Summerson. 


THOMAS SUMMERSON & SONS LTD. 
Mowden Hall, Darlington Phone: Dariington 5226 
LONDON OFFICE: Sa Deans Yard, $.W.1. Abbey 1365 
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TRE LIFTLE PUMP. WITH 


BIG IDEAS 


Mechanical seals fitted as standard. Direct driven from flange mounted motor. 





Fully variable and reversible. Available with simple pressure regulating valve. 
Built to Plenty standards of reliability and robustness. 


Stocks always on hand for our 24-hour Replacement Spares Service. 





Type 200 pump— Suitable for a wide range of liquids. 
can be mounted 
vertically or horizontally. 


Write for further details of EAGLE IRON WORKS 
ee Newbury, Berks 


Telephone: NEWBURY 2363 (4 lines) 
Telegrams: PLENTY, NEWBURY 


FILTERS 
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LANCASHIRE, CORNISH & ECONOMIC BOILERS. 
VERTICAL BOILERS ALL SIZES IN 
PROGRESS FOR PROMPT DELIVERY 


ALL WELDED PRESSURE VESSELS 
& AIR RECEIVERS UP TO 600 LBS. 
PER SQ. IN. WORKING PRESSURE 











OE. SUMMERSBY JOHN MARSHALL & CO. (MOTHERWELL) LTD. TELEPHONE NO. : 
GRAYS INN ROAD, CLYDE BOILER WORKS beer 
JS 2 MOTHERWELL BOILER, MOTHERWELL 


TeverHone No.: TERMINUS 2436 
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We have the meacure of... /' pecording 


LOADS 
PRESSURES 
DISPLACEMENTS 


For the simultaneous permanent recording onto 
film, for subsequent analysis, of up to six 
physical variables, ¢.g.:— 
LOAD, FORCE, STRAIN, 
DISPLACEMENT, PRESSURE, 
ACCELERATION, TORQUE, 
VIBRATION, etc. 









6 CHANNEL C.R.T. FILM RECORDER 





PRESSURE 
TRANSDUCER 












DISPLACEMENT 
TRANSDUCER 





LOAD RING 

















y measuring and indicating (up to 6 channels) 
DRAW BAR PULL, GUY WIRE TENSION, 
SHAFT ECCENTRICITY, 

THICKNESS, TENSILE CREEP, 
STRAIN IN MACHINE MEMBERS, 

' TENSILE LOADS, 

FLUID OR GAS PRESSURE, 

TORQUE, etc. 











SINGLE-CHANNEL PENDEFORD SET 


For the measurement of pressures from a few 
inches water gauge up to 100 pounds per square 
inch, to an accuracy of one part in ten 


thousand of the full-scale range. 


3 2 


HIGH PRECISION AUTOMATIC MANOMETER 


03 mw Bailie fox rmeasurement and control. 


BOULTON PAUL AIRCRAFT LTO. WOLVERHAMPTON 
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He would try to laugh it off [i ee po beee 2 
But steam engineers can’t afford to laugh at boiler corrosion. 
It can bean expensive business—unless they have ‘‘Apexiorised’”’ of 
at the beginning. q 
*‘Apexior Number 1”’ is absolute proof against corrosion in wet € 
temperatures between 175°—1000°F. Protection for 12 months rE 
or more is assured with a double coat of ‘‘Apexior Number 1’’— +? 
brush or mechanically applied. After initial treatment only one f ; 
coat is necessary. Descaling problems are negligible when 3 he 
“‘Apexior Number 1” is specified because less scale forms and it >} +k 
is looser in formation, moreeasily removed. In certain industries eee 
it isa most important advantage of ‘‘Apexior’’ that it does not ‘ig a 
affect the water by taste, taint or smell. Peet 
These are just a few of the teasons why leading boiler and steam- fat 
raising plant manufacturers have specified ‘‘Apexior Number 1”’ #333 
for over $0 years. e353 
Send for your copy of the ‘‘Apexior Manual’’ iF 
a 
i¢é 
DAMPNEY’'S bei 
b} 
PA; 
BR I * ISH PAINTS LIMITED “APEXIOR NUMBER I” PREVENTS 
: en Se CORROSION IN STEAM-RAISING PLANT 
PORTLAND ROAD, NEWCASTLE UPON TYNE, 2. 
CREWE HOUSE, CURZON STREET, LONDON, W.1. But for cold-wet surfaces up to 125°F.—use “APEXIOR NUMBER 3” . 
SYDNEY * ADELAIDE * TORONTO * DURBAN * CAPE TOWN 
CALCUTTA * TRINIDAD * NEW YORK * ARKLOW 
Our world-wide service is at your disposal for the asking prtja.s? 
dry, CLEAN lub 
‘ ; 
WITH ‘dag’ COLLOIDAL GRAPHITE 
When wallpapers are printed, cleanliness is all-important. Oils and 
greases that splash, drip, or run, are out of the question. At the 
works of The Wallpaper Manufacturers Ltd., Leeds (a member of the 
Crown Group) conventional oils and greases cannot be used on the 
fast-moving conveyor chains of the drying unit, which operates at a 
temperature of 220° Centigrade. After testing all possible lubricants, 
Crown adopted an Acheson dry-film lubricant, ‘dag’* Dispersion 2404 
(colloidal graphite in white spirit), and this product has been 
standard at the Leeds works for many years. For 
effective, economical and long-lasting lubrication of conveyors, chains, 
and other equipment working to “no-soilage”’ rule, Acheson dry-film 
technique is the answer. If you feel that ‘dag’ dispersions could help 
to solve problems for you, we shall be pleased to send a Field Engineer 
to carry Out a lubricant survey without obligation on your part. 
Conveyors and chains are dealt with in our Information Sheets 
P| and P2. We shall be pleased to send copies. x 
ff * Registered Trade Mark of Acheson Industries (Europe) Lid., licensed user Acheson Colloids Ltd. 


2 Fai 


Wea t-3-1e] 8 COLLOIDS LIMITED © 


Subsidiary of Acheson Industries (Europe) Ltd. 
PRINCE R@CK: PLYMOUTH: DEVON 





agin speed production 


REGO TRADE MARE 





Enquiries to: TECHNICAL SALES AND SERVICE, 70 Hill Street, Richmond, Surrey Phore RIChmond 5481 (3 lines) 
Aiso Acheson Colloids Company, Port Huron, Michigan U.S.A., and Acheson Colloiden N.V. Scheemda, (Gr.) Netherlands, 
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—— Craftsmen in Coppa -—— 








; 
wet 


Mild steel radiator cover finished in stove enamel and 


fitted with flat) bra- mesh, heavily chrome-plated 





Supplied for Marine and Industrial purpose - 


All description of Copper. Brass, Sheet Metal and 


Stainless Steel work 


ALEXANDER] WAARA 


Works: East Dock Street, Dundee Phone: Dundee 81268/9 








POSITIVE DISPLACEMENT - HIGH 
SPEED + SILENT OPERATION 
HIGH SUCTION LIFT WHERE 
NECESSARY + SELF PRIMING 


Mirrlees IMO Pumps are of the 
rotary screw type, of unique 
design, for all capacities up to 600 
tons per hour. They are available 
for a wide range of operating 
pressures, and may be run at motor 
synchronous speeds or directly 
driven by turbines at higher speeds. 


HORIZONTAL 
or 
VERTICAL 





lai 








MIRRLEES (ENGINEERS) LIMITED 
Subsidiary of The Mirrlees Watson Company Ltd. 
EARL HAIG ROAD, HILLINGTON, GLASGOW, SW2 
London Office : 38 Grosvenor Gardens, SW! 
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FANS AND EQUIPMENT 





SLOW SPEED 
MULTIVANE FAN 


pron (Intermediate size). 
| & 

SLOW SPEED 

MULTIVANE FAN . WdV5 

(Large size). 
































a 





PADDLE BLADE FAN. 


are 
) our ways 


AXIAL FLOW FAN, 






































P.V.C. FAN, 











PROPELLER FAW. 

















Ventilation, dust collection, fume 
removal and cooling industrial ‘‘hot spots’ are jobs for 
Cyclone Fans and Allied Equipment. 
75 years’ experience, technical advice and comprehensive 
literature is yours on request. 


MAN COOLER FAN. 














MATTHEWS & YATES LTD. 


CYCLONE WORKS ° SWINTON (MANCHESTER) & 135 RYE LANE, PECKHAM, LONDON $.£.15 


TELEPHONE: SWINTON 2273 (4 tines) TELEPHONE: NEW CROSS 6571 (4 tines) 


Also at: Gleagow + Leeds + Birmingham + Cardiff + Bournemouth 
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SPEEDICUT 


“CHIPBREAKER” 
» DRILL 






Drilling mild steel components with a 
SPEEDICUT “CHIPBREAKER” DRILL 
our customer drills 17,000 +" dia. holes 
between regrindings. The finish of the 
holes is excellent and the long life 
between regrinds enables the maximum 
advantage to be taken of modern 
machine tools. 


Take advantage of the latest techniques in toolmaking — j 
SPECIFY SPEEDICUT. 


E...; BB... y QA SPEEDICUT WORKS: CARLISLE STREET EAST + SHEFFIELD 
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Three H & W dual-fuel 
engines with H & W 
alternators Each 
alternat r 
develops 330 kW 


at 428 r.p.m. and 


ser 


operates on 


sludge gas 


VOREE BE BIN FEL RN 


om re MUU 


"4 * 4 Jf 


Alternators and engines are H & W alternators supplied in all sizes 


» daejdotg tgs Pa gama from 100 to 5,000 kVA and voltages up 


responsibility for the complete to Il kV. with 
power set. We also supply the H & W 2- or 4-stroke turbo-charged 
necessary control equipment. Diesel engines 

(“in line” and “V” type 4-st. Diesel engines 
can be supplied naturally aspirated or 
turbo-charged with or without air coolers) 


HARLAND & WOLFF 


KIM iT eee 



















LIVERPOOL SOUTHAMPT 


“Have YOU met_my 
~. Mechanical Se il 7) 














The low-price TRANSPORTABLE 
answer to your haulage problems 


Photograph illustrates unit 

being lifted from ground 

@ A SMALL FRACTION OF THE COST OF CONVENTIONAL socket by Standard Fork 
CAPSTANS @ TRANSPORTABLE @ A USEFUL AUXILIARY Truck. 


TO STEAM LOCOMOTIVES @ SIMPLE TO USE 
® ABOVE GROUND MAINTENANCE @ EASY TO INSTAL 
@ WIDE RANGE OF MODELS AVAILABLE 
: @ DELIVERY 2 TO 3 WEEKS (PRACTICALLY EX STOCK) 


THE SADI ENGINEERING CO. LTD. 


10-14 ANSDELL ST., KENSINGTON S@., LONDON, W28 
Telephone : WESTERN 7653 Cables : SADIUNIT, LONDON 





mages 


SPR Ae Se tig 


. and don’t forget— 
Ask for Literature 250/S 





§ 
s 
b* 
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How HOPE’S 
made quite sure 


RUSTODIAN 
is the primer for 
galvanized steel 


windows 


Rustodian has convinced Henry Hope & Sons Ltd., 
that there is nothing like a Calcium Plumbate 
Primer for galvanized metal window frames. Hope’s 
are one of the largest makers of galvanized metal 
window frames in this country. 


In their own words, in their own catalogue, they say:— 
“PAINTING. As a priming coat we recommend the use of calcium 
plumbate primer ‘RUSTODIAN’. This paint will adhere firmly to a 
newly galvanized window without any prior etching treatment. 

We deprecate the use of mordant solutions applied to windows on a 
building site. Calcium plumbate primer ‘Rustodian’ forms a good 
base for any good oil paint. 

It is advisable to apply the primer before glazing.” 
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HIGH EFFICIENCY 
with the ‘L’ type stoker 



















® Close control of air supply 
®@ Lowvre grate surface, self-cleaning 


® Efficient burning of fuels with widely differing characteristics 
& Of. U 





®@ Very little maintenance required 


There is a highly efficient “L’ type stoker to suit every 
known design of watertube boiler. 





INTER NAL COMBUSTION PRODUCTS LIMITED 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.1. TELEPHONE TERMINUS 2833 
WORKS: DERBY 


TGACI9 
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TO INDICATE, CONTROL OR RECORD 


_ TEMPERATURE Schieldr Op 


For accuracy, ease of reading, robust- 
“ainemcnyd cg stees| HL FERED 
life og Rototherm foe se 
meters. Instruments are avai: 
to suit most Industrial, Marine We ae ms 
and Laboratory requirements. 


| i- i 
is in bi-metallic We Guarantee 









Please write for details. | 13% to 14 per cent 


CO, with Shell Smoke 
ototherm number 4 or less. 


BI-METAL - MERCURY-IN-STEEL * VAPOUR PRESSURE S hi id 
THE BRITISH ROTOTHERM CO., LTD. Merton Abbey, London, S.W.19 * LiBerty 7661 | SCMICIGFOP 4co..tp 

and Hollis St., New Basford * Nottingham 77847 STOTFOLD, BEDS. Tel. 414 (3 lines) 
BMJ 


FOR THE PRODUCTION AND FABRICATION OF + 
STAINLESS STEEL PLANT AND EQUIPMENT Open 














All Stainless Condenser. 


CONSULT OF BATLEY 
A.J. RILEY & SON LTD 


VICTORIA WORKS + BATLEY * YORKSHIRE Telephone : ecm dae eg 
Telegrams: Boilers, Batley 


LOVERIDGE LTD 


151-153 BUTE STREET, DOCKS, CARDIFF 








Manufacturers of High Class 


WN) TACKLE BLOCKS 


CRANE BLOCKS 


& PATENT SNATCH BLOCKS 
for Wire Rope 
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Fabrications, Large and Small, 
Stainless Steel. Copper and 

Aluminium Welded by the 
Argon Arc or the Argonaut 
Process. Engineering. 


Tele.: BRADFORD 25405 
Estabiiished 1929 





RICHMOND WELDING CO. 








SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSE 


rnace Hill SHEFFIELD. 3 











LUBRICATING PROBLEMS CAN 
BE SOLVED WITH THE NEW 


GRAPHOGEN 
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EVERYWHERE 
AND 


ANYWHERE 


Hewittic Rectifiers 
give reliable service... 














The robustness, lightness, and manceuvrability 
of Hewittic Rectifiers make them ideal for 
installation in awkward situations, and their 
outstanding operational characteristics, proved 
over a period of 50 years, ensure utmost 
reliability and long service. 


For every type of A.C.-D.C. application and 


from the smallest sizes up to any capacity. 


> 4 The photographs show @ 300 kW. Hewittic Rectifier 
substation in mining traction service in Mexico 


Howittic Kecti iecs 


OVER 1; MILLION KW. IN WORLD WIDE SERVICE 


Send for details 


HACKBRIDGE AND HEWITTIC foe eee CO; tIMITED 


WALTON-ON-THAMES SURREY . ENGLAND 





OVERSEAS REPRESENTATIVES 

roe tag oa E H. A. Roberts & en S.R.L., Buenos Aires. AUSTRALIA : Hackbridge and Hewittic Electric Co. Ltd., 171, Fitzroy Street, St. Kilda. 
N.S. Queensland : W. Australia: Elder, Smith & Co. Ltd.; South Australia: Parsons & Robertson Ltd.; Tasmania: H. M. Bamford & 

benny (Pty.) Ltd., “Hobart, BELGIUM & LUXEMBOURG ; Pierre Pollie, Brussels 3. BRAZIL: Oscar G. Mors. $ao Paulo. BURMA : Neonlite 
Manufacturing & Trading Co. “Ee Te oon CANADA: Hackbriage and Hewittic Electric Co. of Canada Ltd., Montreal; The Northern Electric 
Co. Led., Montreal, etc. CEYLON : Envee Ess Ltd., Colombo. CHILE : Sociedad Importadora del Pacifico Ltd a., Santiago. EAST AFRICA : 
_ Gerald Hoe (Lighting) Ltd., Nairobi, EGYPT: Giacomo Cohenca Fils, S.A.E., Cairo. FINLAND: Sahké-ja Koneliike O.Y.- Hermes, Helsinki. 
GHANA, NIGERIA & SIERRA LEONE: Giyndova Ltd. GREECE; Charilaos C. Coroneos, Athens. INDIA: Steam & Mining pg —_ 


a Ltd., Calcutta; Easun Engineering wna Ltd., Madras, 1. IRAQ: J. P. Bahoshy Bros., Baghdad. MALAYA, SINGAPOR 
. Gilfillan & ‘Cb. Led., ey Lumpu NETHERLANDS: J. Kater E.l., Ouderkerk a.d. Amstel, NEW ZEALAND: Richardson, Mecabe 
- Ltd., con on, etc. KISTA N: The Karachi Radio Co., Karachi 3. SOUTH AFRICA: Arthur Trevor Williams (Pty.) Ltd., "Johannes- 


AL AFRICAN FEDERATION: Arthur Trevor Williams y.) Ltd., Salisbury. THAILAND: Vichien Phanich Co. Ltd., Bangkok. 
TRINIDAD PS TOBAGO: Thomas Peake & Co., Port of Spain. TURKEY: Dr. H. Salim Oker, Ankara. U.S.A.: Hackbridge and Hewittic Electric Co. Ltd., 
P.O. Box 234, Pittsburgh 30, Pennsylvania. VENEZUELA: Oficina de Ingenieria Sociedad Anonima, Caracas. 









. W. TEALE, LTD., 
OLDCOTES, WORKSOP. .... 
Phone: North Cariton 289 —™ 







TEALE’S 


FOR 
MECHANICAL HANDLING 
i 








RESISTANCE STRAIN GAUGES 


By J. YARNELL, B.Sc., A.inst.P. 
Price 12s. 6d. (Postage 6d.) 


This book deals with the construction and application of resistance strain gauges and with the 
most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 
wider application, is treated extensively, being introduced by a short exposition of the theory of 
stress and strain in a surface. 
Order your copy through your Bookseller or direct from:— 
ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 
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| HOT,COLD,CORROSIVE | 


NECTON ST. WORKS, SYSTON, Nr, LEICESTER 
(Dept. Eng.) TELEPHONE: SYSTON 3301 (5 LINES) 
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 £0R FABRICATION IN STAIVLESS STEEL E NICKEL ALLOVS 


made to measure in 
SUANINILESS STEEL... 


Manufacturers in increasing numbers are calling in W.T.S. for specialist advice 
on the use of stainless steel and nickel alloys. Fully equipped to deal with 
made-to-measure jobs of any size and complexity, W.T.S. will be pleased to 


discuss your uses for these metals. 


: 
‘ 
4 
3 
; 


ates 


A typical W.T.S. job—Vessel fabricated in Stainless Steel ; 


used for measuring the consistency of pulp during paper- 
making. 


CN ACES PN AE CRUST SRG RM RE a Ra es Pastel egetiaa ely Bea ae 







Oa ASRS. 


ores, 


WRAGE ieedgep ag 


Whip 9 


WELDING TECHNICAL SERVICES LTD, 


ENGINEERS AND FABRICATORS 
HURST MILL, KINGS NORTON, BIRMINGHAM 50 


PHONE: KINGS NORTON 2360/2555. GRAMS: WELTEXA, BIRMINGHAM. 


fe ce 
is ay 


¥ 
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don’t be prehistoric... 


step up production with 
WESTOOL Solenoids 


Your production processes can be made more efficient by 
fitting Westool Solenoids to your machines. Why? Because 
Westool Solenoids are compact, self-contained electro- 
magnetic units which provide a direct mechanical action 
automatically or by remote push-button control. No gear 
trains, no complicated mechanisms—just simple electrical 
wiring from the control panel to the “on-the-spot” Solenoid 
actuator. Westool Solenoids lift, lower, push, pull, open or 
shut, and thus simplify machine designs, speed up operations 
and reduce production costs. There is a long and diverse list 
of machinery which has already been improved by solenoid 
control—you can add yours to the list with advantage. 






reat 








FLAMEPROOF 
SOLENOIDS 


Series 500 and series 














Proof enclosing cases, 
certified to Buxton 
standards 












To meet customers’ immediate require 
ments, Westool carry some 10,000 solenoids 
of various types and ratings so that your 
immediate needs may be dealt with by 




















Phone: West Auckland 551/5 Grams: Solenoid, West Auckland 
Birmingham Office: 7 Newhall Screet, Birmingham 3. Phone: Central 390! 


Westool also make Coils & Coil Winding Machines, Transformers, Warner Electric 
Brakes & Clutches, Air Conditioners, etc. 




















~epioensee.s 








; ? return. 

+3 Write to the Westool Technical Advisory ge ag "s your first step ina production 
; a 

iz 

17 

ia 

i= 

= 
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t ST. HELEN’S AUCKLAND, CO. DURHAM 
i we. 
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are is froof! 65HP 




















Pulsating Drive 
.. . without akeyway. 


“DUALOK"'—the PATENTED Taper Grip V-Puliey 


t pele coe tyres ~g has the patent TWIN Bush for DOUBLE-GRIP. Simple, 
le. 
2 Only DUALOK is manufactured and guaranteed without a Keyway. 
3 DUALOK is the ONLY “‘ Taper-Grip "’ that does not need time-wasting and 
expensive Keyways on the HEAVIER Drives. 
DUALOK—the British hub for V-Bele Pulleys, Fiat Belt Pulleys, Chain 
Sprockets, Fan Centres etc. 


{ | THE ZERNY ENGINEERING CO., LTD. | 
RICKMANSWORTH, HERTS Phone: Rickmansworth 4777/8 











10 ton Steam Perma- 
went Way Crane. 

Gauge. Durty: 
10 tons at 16 ft. radius 























[TAYLOR & HUBBARD | 


; TeES* 
Telegraphic Address: CES Telephone Nos: 




















all sizes from 
% to 3 whit. 


ARMSTRONG STEVENS 


& SON LTD. 
WILLENHALL STAFFS. 








PRIOR OIL 
BURNERS 


Available in ten 

sizes for heat outputs 
of 50,000 to 4,000,000 
BTUs/HR for use 
with light, 200 or 950 
seconds oil, depending 





‘SH’ model burner applied to a 6 6” diameter and 
on capacity. 1S’9* high Cochran Steam Boller, which is fired 
with a combustion efficiency of 84%. 


@ efficient @ clean 





@ reliable @ smokeless 
p @ economical @ labour-saving 

@ backed by the best after-sales 
STOKERS LIMITED service 


MANUFACTURERS OF OIL BURNERS AND UNDERFEED STOKERS 





1/3 BRANDON ROAD, LONDON, N.7. TEL: NORTH 2245/8 
50 WELLINGTON ST., GLASGOW, C.2. TEL: CENTRAL 5323/4 
and at BIRMINGHAM * BRISTOL - CARDIFF * LEEDS * LEICESTER + LIVERPOOL « NEWCASTLE 
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When it’s a question of conveying a liquid or gas through a 
movable pipe, AVICA know the problems—and the answers. 

AVICA pipe assemblies and components are made for all 

kinds of duties and to work under tne toughest conditions, such as 
extremes of temperature and pressure, corrosive atmospheres, 
continuous vibration. Above all, they are absolutely dependable. 
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STA'NLESS STEEL FLEX BLE PIPE ASSEMBLIES 


For most corrosive liquids and gases at temperatures from—183°C. to 
450°C: Sizes from 3/16” to4"s End couplings of many types. 


. 


SYNTHETIC RUBBER 

FLEXIBLE PIPE ASSEMBLIES 

Used to carry petrol, oll, air steam, 
hydraulic fluids, or machine tools, 
hydraulic presses, mining equipment 
at pressures up to 5000 psi Size 
tange (.d.) 5/32" to 2°. Temperature 
Trange—40°C. to 160°C. 


STAINLESS STEEL 

BELLOWS ASSEMBLIES 

Take up thermal! expansion and con- 
traction in rigid pipes and ducts, also 
changes due to pressure variation 
Used as seals in valves and pressure 
regulators. For temperatures up to 
450°C. 


SWIVEL PIPE COUPLINGS 
Used with rigid pipe when a flexible pipe is not suitable; 
Sizes 1/4", 3/8 and 1/2”. For hydraulic and other fluids at 
pressures up to 4000 p.s.i. 


WIRING HARNESS 


Electrical wiring protected 
by rigid or flexible conduit 
from heat, oi!, moisture and 
vibration 





SUPPORT CLAMPS 


To hold piping and electri- 
cal cables. The rubber 
cushion absorbs vibration; 
can be rep! :ced when worn 
or perished. 





Wlustrated leaflets describing the full range of 


AVICA products are available on request. 
Please write for those that interest you. 


AVILA 






al 


AVICA EQUIPMENT LIMITED - MARK ROAD - HEMEL HEMPSTEAD - HERTS 
Cables: Avica Hemel Hempstead 


Tel ; Boxmoor 4711 
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CLASSIFIED ADVERTISEMENTS 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


Inch Rate. 48/- per 


single column inch and pro rata. 
There are reduced rain ta. not on a pro rata basis) for ad 


12 lines to 1 inch. 
of 


(12 column inches) and upwards, e.g., ¢-page £25 10s. }-page £48. Full page “90. 
Series Discounts. For advertisements 1 inch and upwards. 6 insertions 5%. 13 insertions 10%. 26 insertions 15%, 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. : 
Use of Box Number. 2/- which includes forwarding of replies. 
Copy Dates. ‘‘Run-on" and ‘* Semi-displayed "’ advertisements by noon Tuesday for publication on Friday same week. ‘* Displayed " and “‘ illustrated “ advertisements by noon 
Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be addressed to:—-Classified Advertisement Dept., ** The Engineer ’’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENeral 6565. 
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AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 42/- per 


single column inch and pro rate. 


12 fines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 
(12 column inches) and upwards, e.g., ¢-page £22. }-page £41 10s. Ful! page £78. 





PUBLIC APPOINTMENTS 





NOTTINGHAM AND DISTRICT 
TECHNICAL COLLEGE 


BURTON STREET, NOTTINGHAM 





Principal : D. A. R. CLARK, 
M.Sc.(Tech.), M.I.Mech.E. 





LECTURERS 





lications are invited for the Stowe pee 

a PSENIOR LECT Bony IN THEORY AND 

DESIGN OF ACHINES. Experience 

= Se A oe 0 Design would be 

van 

LECTU: R IN MECHANICAL ENGIN- 

EERING—preferably with ability to teach 
Thermod i 


ynamics. 
In both cases the person appointed should be pre- 
pared to undertake or supervise research work as 


(b) 


part of his teaching programme. 
Salary in accordance with the Burnham Technical 
Scale as foliows : 


Senior Lecturer: £1350 rising by annual incre- 
ments == £50 ’ £1550 per annum. 
rer: £1200 rising by annual increments of 
£30 to £1350 per annum. A salary above the 
minimum will be paid in approved cases. 
Further particulars and form of application may 
be obtained from the Principal, to whom completed 
forms should be returned not later than 15th ao. 





CARMARTHENSHIRE EDUCATION 
COMMITTEE 


AMMANFORD TECHNICAL COLLEGE 








FULL-TIME ASSISTANT MASTER 





pplications are invited for the post of FULL- 
TIME ASSISTANT MASTER in Engineering Sub- 
jects (Mechanical and Electrical) at the above- 
named College. 

Candidates should be Graduates in Engineering or 

qualifications of an equivalent standard and 
have had suitable Industrial experience (preferably 
Mining) and teaching experience. 

Salary in accordance with the Burnham Further 
Education Report for Grade B assistants (£650 by 
£25 to £1025) with additions for degree, approved 
training and previous experience. 

Duties to commence as soon as possible. 

Forms of application which must be returned not 
later than 9th August, 1958, may be obtained from 
the undersigned on receipt of a stamped, addressed 


envelope. 
IORWERTH HOWELLS, 
Director of Education. 
Education Department, 
E1808 


County Hall, Carmarthen. 





SINGAPORE POLYTECHNIC 


(Principal : D. J. WILLIAMS, 
M.A., B.Sc., F.R.LC.) 








ASSISTANT LECTURERS 





The Board of Governors invite applications for 
the ers posts : 

(a) ASSISTANT LECTURER (Grade II), Mech- 

anical/Electri 
(b) ASSISTANT LECTURER (Grade III) Motor 
Vehicle Mechanics 

Qualifications : (a) Higher National Certificate or 

a degree in Mec shanical o r Electrical ing ; 
teaching and/or industrial « pera desirable. 


ont Motor Vehicle Technicians Certificate of City 
and Guilds, or equivalent ; good er experi- 


ag oeeg ol teaching ex 
Scales (incorporating all allowances) 
Assistant Grade Il BS 1000. M$50- 
M$1350 per month. 
Assistant Lecturer Grade II] M$1200-M$50- 
M$1550 per month. 


- (One Malayan Dollar—2s. 4d. Sterling.) 
a of overseas persons will be on con- 
—= 3 years. Favourable Endowment Insurance 
es or Tapas ee ag to continue F.S.S.U. 


Beavy far be considered. 
furniture, soe aa ae 
thes wundicnl aention lor overseas 
member of staff, wife and up to 3 children under 18, 
on first appointment, leave, and of 
service ; home leave at the rate of 60 days per year’s 
service to be taken at the end of contract. - 
Application forms (4 copies) and further infor- 
Colleges, 1 ta Lincols's tan 8 Loudon, WiC2. obtainable 
Chosing date 11th August, 1958. E8114 


PUBLIC APPOINTMENTS 


UNIVERSITY OF MANCHESTER 
RADIO TELESCOPE 








DUTY CONTROLLER 





A vacancy exists for a post of DUTY CON- 
TROLLER in connection with the 250ft. steerable 
radio telescope at the Jodrell Bank Experimental 
Station of the University of Manchester. The com- 
mencing salary, which will depend on qualifications 

and experience, will not exceed £650 per annum, but 
will be subject to review later. 

The radio telescope is driven by remote control 
and the person appointed will be required to work on 
a shift basis in the control room of the telescope. 
Under normal conditions the duties will include the 
simple following of operating instructions as deter- 
mined by the research programmes, but quick jud = 
ment may be necessary when emergencies arise. 
duties include the routine maintenance of the elec- 
tronic control equipment and instrumentation in the 
control room. Candidates must be physically fit, 
with good eyesight, and be capable and willing to 
work on a shift basis to cover the 24 hours. They must 
be capable of keeping full, accurate and tidy records 
relating to the duties entrusted to them. Candidates 
must hold a Higher National Certificate in Electrical 
Engineering, or a senior City and Guilds Certificate 
in some branch of light current electrical engineering 
or similar qualifications. Previous experience of the 
control of plant or apparatus containing both elec- 
trical and mechanical parts is desirable. 

Applications, giving full details of qualifications 
and experience as well as the names and of 
two referees, should be sent to Professor A. C. B. 
Lovell, Director, Jodrell Bank etn BE Station, 
Lower Withington, Macclesfield, Cheshire. E8094 





MANCHESTER COLLEGE OF 
SCIENCE AND TECHNOLOGY 


SENIOR TECHNICIAN 


A vacancy exists in the Structural Engineer: 
Department of the College for a SENIOR TECH. 
NICIAN in connection with a proposed computing 
service for structural engineers. 

Duties will include the coding and preparation of 
data tapes and the operation of the Mercury com- 
puter at M ter University. The successful 
candidate should have a good structural background ; 
a knowledge of computing is not necessary. 

Senior Technician’s Grade 





Salary within t 
£670-£715 

ge meme giving full details to be sent to the 
Chief Engineer an bg Superintendent, The 
Manchester College of Science and Technology, 
Manchester, 1. E8081 





UNIVERSITY OF SYDNEY, 
AUSTRALIA 


LECTURESHIP IN 
ARCHITECTURAL SCIENCE 


Applications are invited vited for the ag — 
within the Faculty of ii. 
should preferably have an 
Architecture, in Civil, “anaes or 
Engi or in Physics. 
for a Lecturer is within the range 
£A1500 by £A90 to £42100 per mer plus cost. >f 
living adjustment and will be ee 


under the State Su uation Act. The commenc- 
ee ee so women apematae qualifications 

and experience o! 
Under the salt I Members" — ing Scheme in 
married men may be a Universit end te Benker, 
may be assisted by to purchase a 


oe - particulars and information as to the 
method of application may be obtained from the 
Secretary, Association niversities of the British 
ane 36, Gordon Square, London, 


“x ‘closing date for the recei 
Australia and London, is 30th Oth teprambe, 1958. 19 958, 





COUNTY OF LEICESTER 
MECHANICAL ENGINEER £750-£1030 





PUBLIC APPOINTMENTS 





SOUTH-EAST ESSEX TECHNICAL 
COLLEGE 


LONGBRIDGE ROAD, DAGENHAM, ESSEX 





HEAD OF ENGINEERING DEPARTMENT 





pepiontions are invited for the of HEAD 
OF THE MECHANICAL AND PMENT (Grade 'V) 


ENGINEERING eiekik came ( 
Candidates should have high oe aan 
together with teaching and indust: 
The appointment will date from Ist January, 1959, 1959, 
or earlier if possible. 
Salary : £1900 by £50 to £2050, plus London 
allowance. 
Application forms and further details emg a 
dressed foolscap envelope) obtainable 
Chief Education Officer, County Offices, Chelmer’. 
Closing date 16th August, 1958. 





NATIONAL COAL BOARD 


NORTH EASTERN DIVISION 





CIVIL ENGINEERING ASSISTANT 





CIVIL ENGINEERING ASSISTANT 
as Resident Engineer at Grimethorpe Colliery. 
range £900 to £1400 or £1050-£1600. 

The applicant will be for the 
supervision of heavy Civil Engineering works in con- 
nection with Colliery Reconstruction Projects. 


PUBLIC APPOINTMENTS 


SOUTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


ee 


ASSISTANT ENGINEERS 





: os ee 
£1015 er annum 
ae nih of ae ont ie en 
Application forms may be obtained from the under- 
signed at Tia, Portland Pace, Wal, and must be 
returned Sth 


E. G BRAITHW atte are y. 





Experience in foundations, reinfi d 
and steel structures, earthworks, drainage, arn ty ine 
and roads, and good knowledge of relevant Co: 
tions of Contraet essential. Related design experience 
desirable. Corporate Members of Institution of 
Civil Engineers or Graduate Members to qualify in 


two years preferred 
ving details of age, education, &c., to 
Near 


the 
Mark envelopes Staff Vacancy. 





BIRMINGHAM REGIONAL 
HOSPITAL BOARD 


APPOINTMENT OF REGIONAL 
ENGINEER 





arge 

porate Membership of Insti Institutions at wi 

ical or Electrical Engineers or aovenete engineer- 
ing appointment of ional gri in hospital 
ENGINEER — "be whole- 


of his department ; ‘salary E188 by £80 (1) by 285 
by £50 (1) to £2355, Further particulars 
Secretary, Regional Hospital Board, 10, Augustus 
Road, Birmingham, 15. Applications naming th 4 
referees to be received by Ist September, 
Interviews mid-September 





- CITY OF LIVERPOOL 


WATER DEPARTMENT 


ASSISTANTS 


ior the Vyrnwy 

Resident Saginser, , (b) for the Drawing- 
Office Staff, Liverpool eigen per 
annum, to experience 
(A.P.T, Special N.J.C. Scale). 


ROYAL NAVAL SCIENTIFIC 
SERVICE 


SENIOR SCIENTIFIC OFFICERS 
AND SCIENTIFIC OFFICERS 











LIVERPOOL REGIONAL HOSPITAL 
BOARD 


ASSISTANT ENGINEER 
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CENTRAL ELECTRICITY 
GENERATING BOARD 


RESEARCH LABORATORIES 





MECHANICAL ENGINEER 
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PRISON COMMISSION 


WORMWOOD SCRUBS, 
LONDON, W.12 


: 





CIVILIAN INSTRUCTIONAL OFFICER 


Engineering W: oa at H.M Wormwood 
ane *,leant on 22nd 1958. | Qualifice: 
ficate or equivalent, and some teaching experience 
Salary £795-£920. 44-hour 54-day week, generous 

pensionable appointment considered 
ther 8 period o service. Quarters not 
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NATIONAL COAL BOARD 
NORTH EASTERN DIVISION 


SENIOR ENGINEERING 
DRAUGHTSMAN 


THE ENGINEER 
PUBLIC APPOINTMENTS PUBLIC APPOINTMENTS 








WILTSHIRE COUNTY COUNCIL 


PLANT SUPERINTENDENT CIVIL/STRUCTURAL 
£30 to £1175 Saperanmuabley 3 grand ENGINEERING 
pleat. House available Ke ney AMLMLE. West Midlands Divisional Coal Board 
desirable. civil/structural i 


Hall” Trowbridge, remrusble ‘by Monday, 18th cB Bay ny ~ Sgalegeapespaaa 
Mees . k, SELBORNE STRINGER, 
B8123 Clerk of the Council. 





BRITISH RAILWAYS 











WESTERN REGION ae "engineering drawing 
ENGINEERING ASSISTANT Jutta 
Applications are invited for the post of ENGIN. Salary within the range £900-£1400. 
pce metres | fetieteag src tae 
, West ¢ 
ee 
2 ’ . ugus' 
eae |. Pak 
Y “ E8113 
Chet Civil Engines BR: Western sading: 
ton Station, W.2. 
STRUCTURAL ENGINEERING DRAUGHTSMEN 
required by 


MINISTRY OF WORKS 
Sar sehenoes te Laie, Seltind and Froveee on design and detailing 
of orced concrete or structural steelwork. 
SALARY RANGE £550 (age 21) to £870 p.a., London (sli less elsewhere). 
5-DAY WEEK. 34 WEEKS’ ANNUAL LEAVE IMTTIALLY. 
STARTING PAY ACCORDING TO AGE, QUALIFICATIONS AND 
EXPERIENCE. 


GOOD PROSPECTS OF PROMOTION WITH SALARIES OF £1015 p.a. 
AND ABOVE. 

OPPORTUNITIES FOR PERMANENT POSTS LEADING TO PENSIONS 
(NON-CONTRIBUTORY). 

Possession of O.N.C. or equivalent an advantage. 

Interviews at Regional Offices where possible. 

APPLICATIONS.—State training and experience to Chief Structural 

1 "Ministry of Werks, Room 404, Abell House, John Islip Street, 


SW. 
E7717 








A. E. R. E. HARWELL 


has vacancies for qualified Engineers to assist in the running of 
(a) A workshop, millwrighting, plant erection and maintenance. 
(b) The Services Section (steam, water, gas, air ; heating and ventilating). 
Both posts involve investigations and preparation of schemes. Technical soundness and a 
theoretical bent are more important than wide practical experience ; an Engineering Degree would 


be an advantage. 
Salary: £815—£1270 


Send a POST CARD to Group Recruitment Officer (1172/25), A.E.R.E., Didcot, Berks, for 
application forms and details. 





PROTON SYNCHROTRON 
a professionally qualified 
MECHANICAL ENGINEER 


with sound experience in the maintenance and operation of engineering plant and equipment is 
required, initially, to inspect, accept and commission mechanical plant for the 7 GeV Proton 
Synchrotron, and, later, to organise and control operation, maintenance and modification of that 


plant. 
Salary: £1300—£1740 


Send a POST CARD to Group Recruitment Officer (1168/25), Atomic Energy Research Establish- 
ment, Didcot, Berks, for application form and details. 





REMOTE HANDLING 


Two Professionally qualified Engineers are required to develop, in direct consultation with 
scientists and other engineers, remote handling devices and techniques to facilitate work on radio- 


active materials. 
Experience in light/medium mechanical development is required and an Engineering 


engineering 
Degree would be an advantage. Experience with radioactive materials is not necessary. 


Salary: between £815 and £1740 according 
to age, qualifications and experience. 


Send a POST CARD to the Group Recruitment Officer (1171/25), Atomic Energy Research Estab- 
lishment, Didcot, Berks, for application forms and details. 


E8iil 











July 25, 1958 
TENDERS 


INDIA STORE DEPARTMENT 


The Director, India Mission, 2536, Massa- 
chusetts Avenue, N.W. 
States America, 


aching. D.C., United 
invites ERS for the 


i Le td for the SUPPLY of 
Mi G MACHINERY and 








mines. 
dra’ &., relative to the above 
ennte pane mont bo he Mis- 
sion” of the above address or from “ 
Department,” Government Buildi 


Bromyard Avenue, W.3, 
ee whnoe $.3408/58/AVH/ENG.2. E8076 





INDIA STORE DEPARTMENT 


DAMODAR VALLEY CORPORATION 


Tie Otte of Ge Destater Valley Corperstion, 


Anderson House, Ali: Calcutta 
TENDERS for the following : 
D.V.C, Tender Ni . 52 for 
the SUPPLY of NS- 
PUMPS, LUBRICATING OIL DELIVERY 
Ag PUMPS and LIGHT- 


yeah : 
Ph mage wings, fon Deedee Valen 


ion. Aubisen Tie th Calcutta 

tion, pore, 27, 
to reach them by 3 p.m. on 13th August, 1958. 
Speci C. of the at ication i 
view at “India Store ~ ” Go oat 


Building, Bromyard Avenue, Acton, London, W.3, 
under reference $.3415/S8/AVH/ENG.2. E8077 








EDUCATIONAL 











A.M.LMECH.E., B.Sc., City and Guilds, etc. 

tee Postal Courses for all Exams., and Tech- 

nical Divisions from Elementary to Degree standard. 
Approximately 95 per cent. successes. 1! 

Gate free on request.—B.I E.T. (Dept. 22), 29, 

right’s Lane, London, W.8. Eli4e 





TECHNICAL HOME STUDY 
COURSES 


For A.M.I.Mech.E., 
A.M.L.Chem.B., A.M.LM.L, 
ALF. C&G. &. 


blueprints, Ac, are provided and. if desired 


(tating. subject, of interest) f of Geum 
THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 


(Dept. 76), 
29, WRIGHT’S LANE, LONDON, we 
8 








SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 











tee ARE + gl FROM 
xa . 
SaRowian Sines 5 soontieasg 
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iy 


age, quali- 
in ” 
Nghe 


APPLICATIONS ARE INVITED by W. H. A. 
for the socktion of WORKS EHtDIN ene. Candi- 
ae pws Bedford 
—: must have held a 
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BOOKS and PUBLICATIONS SITUATIONS VACANT SITUATIONS VACANT 
e@eeeeeeeaeaeoeoeoeoeeeeeeee8ee80 
APPLICATIONS ARE INVITED for the follow. DESIGN ENGINEER capable of producing prac- 


ing appointment tical ideas guidance to 
ing sppointment iat the Er PLING CO. responsible for hnabed drawings and pecans 








: A Short History of the aEnOR DOMONEA:PRAUGETEMAN lols Seiad ieee ans 

Structural Fire Protection of Buildings capbieof accepting responsibility for complete  qualifeations Excellent prospects for right 

‘ Sy 3. 2 Heer 1S APPOINTMENT IS PERMANENT AND BOX No. E795; The Engineer.” A 

PROGRESSIVE IN AN EXPANDING ORGAN, DESIGNER DRAUGHTSMAN (MECHANI- 
Traces the development of ideas on the protection of buildings against cogaged on interesting work in connection with SAL) required By 3 mens ge he geno og 

fire from early times to the present day. Illustrated. 5s. (post 5d.) een: deed oenee and contraciors plant, connection = structures and diesel sn 


‘ eae ride from the centre of Ipswich. Applications to 
Intended for use in the early design stages of a building, these tables have The Personnel Officer at the above address. E8012 a 
been computed to enable daylight factors to be determined without the APPRENTICE SUPERVISOR required Smee, ss 
need for scale drawings. Is. 9d. (post 4d.) Dunloy. aes ieee Benno engineer- LTD., CLAYDON, SUFFOLK. E7950 A 
ME ee eset DESIGNER DRAUGHTSMAN required by 
They should be capable of organising the training of Division for work on prototype machines for a wide 

serene ch omrocon by cate nagsios; 19's man capes of owing 

from the Government Bookshops or through any bookseller Technical College, Candidates should be between + a 
35 and $0, experience in a similar post, Service or 30°50 with HLN.C. (Mech. Eng) 
©0000 000 OOOO OOOO SSS SOO OO @ Sivcalion perience and salary t pe coer BAe, Fagg Rn 

° Dunlop, Erdington, Birmingham, 24. E8137 4 Company, Uta, Fort Dunlap, Erdington, Birming- " 


in LIN, 
Simplified Daylight Tables respected. The works are situated 15 minutes’ bus sation. &o Pension Scheme and, good 
centre 





| 
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a 
and 


| 
gf 
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required, to 
Personnel Manager, Dunlop Rubber Co., Ltd., Fort 

















THE PRACTICAL ENGINEER POCKET BOOK ham reference J. E809 
Edie be NP) W. Moone, BSe., ACOL, etc. Here is the ASSISTANT CHIEF ENGINEER wanted for * Guay - 
edition of this ever popular book. With over process plant. H.N.C. Mechanical Engineering. DRAUGHTSMAN, experienced, quick and accur- 
e 700 , it provides the engineer a wealth of ready and Age about 30 years. Experience air conditioning, ate for Chemical and General 
useful information which can be obtained almost at a g . lant layout, gpl page Boge: | London. Excellent conditions and salary,—BO. 
12/6 net. Salary £8:50-£900 according to experience-—BOX No. E8095, “ The Engineer.” A 
@ WORK MEASUREMENT AND INCENTIVES No. E2014, “ The Engineer.” A DRAUGHTSMA SENIOR, to take 
N, 
By D. G. Lovrern, B.A., etc., and R. J. S. Curtis, B.A., etc. small London office. man rae 
Direct and basic in its treatment of technicalities, ASSISTANT TO MANAGER OF POWER ability Mechanical and Plant. BOM Ne 
PITMAN this is the first book to provide a suitable introduction to the DEPT. of important Electrical Manufacturers in Boag em . 
© subject for students, 25/- net - Applicants should preferably be e: seTRICAL ORAUGHTSMAN.—The 
ION OF PR IN STRUCTURES Member of the LE. - oe ae eae Paasche regen ottingham, 
TECHNICAL By W. T. MARSHALL, B.Sc., Ph.D., M.LC.E., etc. Here is the and have served an apprenticeship with an e hone ca 
@ first book of its kind to use such a direct and practical approach ing firm. experience of Electrical pat Finny ip erin eminn —_ 
BOOKS to the subject. In it are over 350 worked and unworked examples Plant and commercial knowledge would also Gin en and sept seey od 
: pripones hab aby pare igaeersiny oe Gan welts. af . nee i control as applied to heavy indus- 
meet 5 man —Writ * 
@ CONSTRUCTION OF AND CHARTS qualifications, experience, pe end present renvanare- trial practice. The post is > Thy ay 
By A. S. Hatt. Nowadays, i eunthods of guesnnting dete tion and position to X No. E8109, “ The Holiday in confid- 
and information are of great and offer many advant- Engineer.” A ence to the a a 
ages. Fass mew Soak nae oat 6 fendemantel Sens on which and experience. 135 a 
to choice flor a ‘cular . 
PARKER ST., ENGINEERING ECONOMICS BROWN AND POLSON, LIMITED, aged should have s matabbergical 
Book I: ELEMENTS OF INDUSTRIAL ORGANIZATION largest manufacturers of Maize starch and its Melting Shop. Salary aaa to 
i KINGSWAY, T H. Bunsen 8 B.Sc. Hons.), B.Com ., etc., and G. O. derivatives in Britain n and part of an international and euperienes —7* —— 
|OSKINS, .» CC. ition. — net. isa’ in this require in this ex, ing 
LONDON, WC2 Book I: FACTORY ORGANIZATION AND MANAGE- industry pe aS par te oot mee Oy a rors 
“si 4 
T. H. Burnuam, B.Sc. (Hons.), B.Com., etc., and D. H. in Mechanical or Chemical Engineering or 
e | HS. M.L.Mech.E., etc. 7th Edition. 25/- net. Applied Chemistry and other young men with ENGINEER/DRAUGHTSMAN oe osceaional 
. Two standard works which are completely up to date. Together minimum H.N.C. qualifications, —— a work 
they cover the I.Mech.E. syllabus in Industrial A \. Age up to 32. a pH agg Bey on layout eee nate ‘ 
© personal details must be given in app’ —BOX No. "The Engineer.” A 
s are goed, and ENGINEERING CONSULTANTS require for 
- modern employee benefits and Office a ieee qualified 
‘ Plan are in operation. CHEMICAL DESIGN to take 
ee li ee ee canted <f -ApRRE sae cinemas seat Epa 
rown Polson, Amt ment. Duties entail project 
A eom q te b (/ j ni, Sa len uncom eal test tearm of te dete. 
pre a r ry London, W.C. This is a senior executive appointment and can- 
didates = to bag agen = 
in two volumes...” Potions “held "to date, together wih detall of 
E8112 — corresponding scales emoluments for each 





CHEMICAL ENGINEER eeiietes ty chase ee 


background, 
iV o 

4 Bekah Onygen Company Ley a interesting No, E2013, “ The Engineer.” 5 A 
: oe in the heavy A 4 nat cle on HEATING INTERMEDIATE DRAUGHTS- 
Epes crag oa erm oe CA ce ene ees Loe 
Age range 30-35. Progressive and pensionable annum oo man. Permanent position with 

Powe, giving full details of ager experience, Ss, confidence, 
to Personnel M , Dept. CE, British eee tr en | ee 


° | Oxygen Company, L1d., ater House, S.W.7 : LA 

applications from Mechanical not over 35 

Edited under the direction of the Editor of “The Engineer” E8086 a of aes for appointment as ENGINEER SUR- 
canas ceoad eon eaeeel ae caption ast ad Ra 





1958 (63rd Edition) 




















82 6 aaeemaciba” ~~ trina Engineer (Progressive 3 salary seal cc commenting © 
1D ements Pe fo eee 
000 pages covering modern theory and practice arrangements an tnd HNC called LIGHT ENGINEBRING FIRM near Nottingham 

publication devoted to engineering covers a com- — in ype oe machine shop pracioe Pease. reply eve, ful ; 
parable range of subjects so concisely. Faccony Pononasl Maczger 371, Ordsall Lane, No. E1991," Tie Baginesr.” a 
p sexigeonin MAINTENANCE ENGINEER. Proforabie with 
ORDER YOUR COPY NOW see London: Wopd and Aled Trades “Applicants inter 
Cee i par ig ype oe ag gg required for meng 4 others need not apply. Salary sicording fo sy, 

' Obtainable direct from the publishers or through your local booksellers aliied cil enainoers experienced 10 railway design Fractal journeyinan sa sound pervior reued s 
Ea hy ee ae 
9 4 ai consultants. The position is an executive one and =MECHANICAL INSPECTOR of first class 

Kempe’s Engineers Year - Book Sa ae Sos ee 
28 Essex Street, Strand, London, W.C.2 a oe. stons, which wil fe secu Mtns od na ea Fa 5 Works 
strictest confidence, should qualifica- horse » . + Larks- 
Telephone: Central 6565 ons, experiance in detail and indlation of salary wood 2603. E8122 a 
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equipped toolr: A good wit Do pale. 
commensurate with the res ful of 
tee, sducation and experience ~ BOX No E1990, 

Engineer.” . 


SENIOR DRAUGHTSMAN 
WITH EXPERIENCE IN 
ELECTRICAL ENGINEERING 
old-established Firm of i with 
ee overseas market, and rl in Nortb- 
west England, requires a SENIOR DRAUGHTS- 
MAN with Electrical Engineering background. 
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TECHNICAL INFORMATION ASSISTANT. 


a Hi ‘ 
standard. would 


necordance with qualifications and 
to yen (HAD), THE 
RAL ELECTRIC COMPANY, LIMITED, 
Brith, Kent. E8136 a 


WELTON ROSSER, LIMITED, 
have interesting vacancies on several projects in 
the U.S.A. and Canada for which they have been 
retained as consultants. 


ENGINEERS 
E ICAL ENGINEERS 
ELECTRONIC ENGINEERS : 
with —_— design experience are invited to 
write for wae form to : 
LTON ROSSER, LTD., 
12, Duke Street, St. James's, London, S.W.1. 


£2008 a 


PHYS! 
MECHANICAL 
LECTR 


MAKERS OF HOLLANDS TOFFEE 
a DRAUGHTSMAN ( ical), 
=a HNC. Workshop experience desira 4 
and at least H.N.C. : 
ical handling. of confectionery 
t manufacture an advantage. It is antici- 
pated that successful I will 
cavern responsibility for and development 
. Salary ing to f woes 7 
Non-contributory 
in own handwriting to Personnel Manager, 
Holland, Virginia Street, Southport, 


a 


ay 
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SITUATIONS VACANT 


SITUATIONS VACANT | _ SITUATIONS VACANT 





SITE 
ENGINEER 


required to supervise the 
construction of welded oil 
storage tanks. Position in- 
corporates non-contributory 
pension scheme.—Write, stat- 
ing age, qualifications and 
previous experience, to BOX 
No. E8121, “* The Engineer.” 











SMITHS OF ENGLAND 
(MOTOR ACCESSORY DIVISION) 


An ASSISTANT QUALITY CONTROL 
ENGINEER is urgently wanted in our N.W. 
London Department. Inter- 
ested men would i to study 
machine and process ities, set up and 
tive action. 


Excellent working conditions and oppor- 
tunities for advancement make employment 
with this Company an ive proposition. 

If you are interested you should write, 
stating your age, experience and salary 
required, to the : 

Staff Manager, 
S. Smith and Sons (England), Ltd., 
Cricklewood Works, London, N.W.2, 
quoting reference SW/122. 





E8126 a 








have been retained 
have been retained Sie sek 
MSL Se =< DY pono * 
CHIEF ENGINEER 


ENGINEER for a company in London manufacturing 
“fine chemicals for the pharmaceutical 
industry. He will join a young and 


to a private company within a service 
enthusiastic management team working 


. % with rks si ted i Ps = 

industry thoes. works shtusted in in a modern single storied factory, at 
a town on the South Coast. present being extended. 

The Chief Engineer will be responsible The Chief Engineer will be responsible 
for all maintenance including the for maintenance of all services, 
operation of three oil-fired automatic installation and layout of plant and 


boilers of up to 12,000 Ibs. per hour equipment and supervision of new 


capacity. He should have a degree or beliding geajece. 

equivalent qualification in mechanical A-profeesions) qualifiestion or 

engineering and have had experience of in mechanical or chemical engineering, 

the administration of plant engineering together with experience of plant 

in a process industry. Because of maintenance in a process industry, 

. X < preferably chemical manufacturing, is 

increasing use of electronic control, ateeniin) 

additional qualification or experience in 

that field would be an advantage. Commencing salary about £1750 with 
superannuation and life insurance 
benefits. 


Initial salary about £1,500 plus car. 
No information will be disclosed to our Preferred age 30-38. 


clients until candidates know their ; 
No information will be disclosed to our 


identity ns ssi given permission ~ clients until candidates know their 
personal discussion. Please send brief identity and have given permission 
details in confidence, quoting reference after personal discussion. Please send 


brief details in confidence, quoting 


G.1093, to G. K. Dickinson, 
reference G.1134, to'W. F. Younger. 


MANAGEMENT SELECTION 
MANAGEMENT SELECTION 
LIMITED 
LIMITED 
17, Stratton London, W.1. . 
Street, 17, Stratton Street, London, W.1. 
E8104 a E134 a 




















BRITISH OXYGEN 
GASES LIMITED 
(EQUIPMENT DIVISION) 


DESIGN ENGINEER 


Applications are invited for the 
post of Design Engineer, tenable at 
the Company’s Design Offices at 


possess a 
Degree in Mechanical Engineering 
or equivalent qualifications, and 
must have had some years’ 
mechanical design experience in the 
ae ay t to medium engineering. 
pany is pursuing an 
intensive programme directed to 
the development of novel equipment 
for use in the shipbuilding and 
fabrication yong nc 3 BE = 
problems to encoun wi 
involve structural design as condi- 
tioned by servo control i 
ments, and the design of gear drives 
and associated i 
While the successful applicant 
will not be expected to possess a 
detailed knowledge of servo a 


of such control systems with other i 
machine elements. Excellent salary 
and conditions of service are offered 
and assistance with housing may 
also be given. 

Applications, in writing, giving 
full details, should be sent to : 

The Employment Officer (E/C 1127), 
BRITISH OXYGEN GASES LIMITED, 
Equipment Division, 

Angel Road, Edmonton N.18. 























ENGINEERING MANAGEMENT 
DESIGN. SPECIALISTS 


An expanding, internationally known organisation invites appli- 
cations for engineering MANAGEMENT POSITIONS, which are 
available in view of the company’s programme for progressive 
development. Applicants should have a first-class administrative 
record with sound supervisory experience, combined with out- 
standing technical qualifications. 


CHIEF DESIGNER 


The successful candidate will be in charge of a well-established 
Design Department in the development and extension of the 
present range of high-speed turbines. Age range 35-45. A good 
Engineering Degree or similar qualifications with A.M.I.Mech.E. 
essential. Extensive experience in industry is required with par- 
ticular application to all aspects of turbine development. Excellent 
four-figure salary. Good prospects. — oe 


DESIGNER (STEAM TURBINES) 


Successful applicant will control design functions with respons- 
ibility for the development and extension of present manufacturing 
commitments, integrated with other designs. Age range 28-35, 
Engineering Degree or equivalent preferable, with A.M.1.Mech.E. 
essential. Several years’ industrial experience covering all aspects 
of turbine design a prerequisite. Substantial salary, depending 
upon experience and qualifications. Se : 

Fa positions covered by generous non-contributory pension 
plan. : 
Apply, in GUARANTEED STRICTEST CONFIDENCE, 
stating date and place of birth, details of education; names of firms, 
and positions held, starting and final salaries, with dates, and quot- 
ing reference E.A.3155, for CHIEF DESIGNER, and E.A.3156 
for DESIGNER (STEAM TURBINES). A contact telephone 
number would expedite acknowledgments. 


Dr. P. S. de Q. Cabot, 
P. S. CABOT AND COMPANY, 


37-41, BEDFORD ROW LONDON, W.C.1. 
E8105 4 











July 25, 1958 


THE ENGINEER 


SITUATIONS VACANT 





have vacancies in their Development Department for experienced 


DRAUGHTSMEN 


capable of preparing test berth layouts. 
ments taking place on steam and water turbines, and diesel engines, and con- 
siderable opportunity exists for draughtsmen who like varied work. Appli- 
cants should preferably be of H.N.C. standard, and have at least three years’ 
industrial drawing-office experience.—Write, giving full details, to Dept. C.P.S., 
336/7, Strand, W.C.2, quoting Ref. E 1199L. 


THE ENGLISH ELECTRIC CO., LTD., 
RUGBY, 


These are concerned with develop- 


E8iis a 














A SENIOR STANDARDS ENGINEER 


is required with a knowledge of valves, pipework and general chemical plant 
and of B.S. and A.S.M.E. specifications. 

It is desirable that applicants should have had previous experience in a Standards 
Department but this is not essential, provided there is previous practical and 
design experience on chemical or petroleum plant. 


sional institution is desirable. 


The appointment carries a good commencing salary and excellent conditions 


of service. 


Assistance may be given with removal and legal expenses, if it should be 
necessary for the successful applicant to move his home. 
Applications, giving full details of age, qualifications, experience and present 


salary to : 


The Personnel Manager (GH/18) 
BRITISH OXYGEN ENGINEERING, LTD., 
Angel Road, Edmonton, London, N.18 


Membership of a profes- 














SENIOR DEVELOPMENT ENGINEER 


to take charge of a Development Laboratory operating in conjunction with a 
Division manufacturing a very wide range of accessories for the electric 
supply industry. Candidates should be capable of directing laboratory staffs in 
all aspects of the development of new products, which entails pronounced powers 
of leadership, combined with original thought and technical ability. 


Applications are accordingly invited from Engineers with a University Degree 
and several years’ experience in the Engineering Industry, preferably in this type 


of work. 


An attractive salary will be offered ; conditions of employment are excellent 
and there is good scope for further advancement. 


Apply, Box No. E8066 “‘ The Engineer.” 














WORKS 


MANAGER 


A progressive, expanding manufacturing 


organisation 


in South Yorkshire wishes to 


appoint a Works Manager for its well- 
equipped plant, which employs 800 per- 


sonnel. 


Candidates should have consider- 


able experience of factory management in 
the field of precision turning, grinding and 
assembly. This appointment carries a very 
attractive salary, together with excellent con- 
ditions of service, and the successful candi- 


date will be 


a member of the top manage- 


ment team, and responsible to the General 
Manager.— Please reply, giving full details of 
age, present salary, experience and qualifica- 


tions, which 


will be treated in the strictest 


confidence, to the General Manager, BOX 


No. E8080, * 


The Engineer." 
A 














SITUATIONS WANTED 








ENGINEER( 33), A.M.I.Mech.E., design, develop- 
ment and tool experience in engines, auto. and aero, 
electronics, welding, aluminium processing, ng and 
services, seeks position of responsibility.—BOX No. 
E2010, “ The Engineer.” B 


SENIOR MECHANICAL DESIGN 
DRAUGHTSMAN, 16 years’ D.O. workshop 
experience, requires situation in London or South.— 
Oakes, 12, The Mount, Ceulsdon, Surrey. E2011 8 














Beliman’s, 21, Hi 
S.W.1 (Phone, SLOane 5259). 


HIRE A £1500 CAMERA FOR ONLY 65. All 
other types of available.— 


Bennett Sons, , Oxford Street, 
pi W.1 (Telephone, 9953). Cata- 
logue on request. £128 x 


DRAWING & DESIGN 
% SERVICE 


COMPETITIVE STEEL WORK DESIGNS, pians 
and detail drawings for all of and 


ae 


2587. 





structures by 
Quick service. H 





| SUB-CONTRACTING 
ACCURATE MACHINING 





also on and Prowse, &c. 
MILLING TURNING 
JIG BORING PLANING 
PRESS T AND FIXTURES 


COOLS, JIGS AN 
HORIZONTAL BORING 
GIVE US YOUR DIFFICULT JOBS 
LANDEN (ENGINEERS), LTD. 
la, AUBERT PARK, . NS. 
CANonbury 1075 EIS uw 


CASTINGS.—We can save your porous castings, 

ferrous or non-ferrous, by an ser | 

process ; eT ;_ A.LD. app: 

Harrow, Middlesex (Phone, Byron 1178). E109 sw 

KELLERING AND CAM PROFILING 
6ft. diameter. 


; BR or ? 
Os. LEY), Ltd., The Foundry, 





METAL FABRICATIONS, 
Wi Profile Cutting, 
in quick delivery.— 

.» Ltd., Southport (87427). 
PRECISION ENGINEERS.—Personal service for 


ign and development undertaken. ALD. 


ments. 

Approved.—Bowyer, Smyth and Partners, Ltd., 
Vineyard Walk, Clerkenwell, E.C.1 (Phone, TER- 
minus 5113/4). E1i2 mw 





MACHINERY Etc. WANTED 
WANTED, Machines of all Types. 


Norman E. Potts (B'ham), Ltd., 130, M Road, 
Birmingham, 12. Vie. 78. 1279, i270, 0886. 
F 


NORMALISING FURNACE for Steel Sheets, 
9ft. by 4ft. by 0-3 to4-Om.m. thick, 950 C., 2 tons 

hour, gas and oil heated.—BOX No. E8119, “ 

Engineer.” F 
LANCASHIRE BOILER, must be 9ft. dia. 150 
p.s.i., would prefer 180 p.s.i. Make not older than 
1945.—BOX No. E8110, “ The Engineer.” F 

















FOR SALE 


PORT OF BRISTOL AUTHORITY 











ENGINEER’S DEPARTMENT 


STEAM LOCOMOTIVES 





The Port of Bristol Authority has for 
TWO 0-60 SADDLE TANK STEAM O- 
MOTIVES, built by Messrs. and Sons, 

i the particulars being : 

1. Loco. “ eee oy ag 4ft. 84in. 

Tractive effort 10, tb. 


ion 1900. 
New boiler fitted with firebox 1938, new brass 
tubes fitted 1951. 
2. Loco. “ Alfred,” gauge 4ft. 84in. 
Tractive effort 12,860 Ib. 
Weight in working order 30 tons. 
Year of construction 1914. 
New boiler fitted with firebox October, 1939, 
new brass tubes fitted 1952. 
The locomotives can be inspected, by arrangement, 
at Avonmouth Docks. 
lications for forths of Tender to be made to 
the i i ief, Port of Bristol er 
Avonmouth Docks, not later than 15th “om, 1958. 
129 





“ FIELDING ” 
SINGLE COMPRESSION 
SCRAP METAL BALING PRESS 
Size of box—-72in. by 36in. by 32in. deep. 
of closed— 18in. 


Depth x cover 
Size of bale—36in. by 18in. by 10in. to 12in. 
of i 3 to 4 cwts. 


PUMP | 


vering : 
40 g.p.m. at 1500 Ibs. per sq. inch. 
17 g.p.m. at 2 tons per sq. inch. 


MOTOR 

50 b.p., 720 r.p.m. T.E.S.C. compte with 50 h.p. 
wall fixing starter, H.O. immersed Star 

ope 1955 


Date of Installation—A 
Apply.—BOX No. E8013, “ Engineer.” G 





FIVE new 10,000 Barrel capacity bolted steel Bulk 
Ssit din. by 2h. ti a cece” 
REED BROTHERS (ENGINEERING), LTD., 

w Industrial Estate, 
London, S.E.18. 
Telephone : Woolwich 7611/6. 
E8118 o 


FRED WATKINS 
(ENGINEERING), LTD. 

















to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 

Ch an ve © Se 
SON TOR. entondable jib’; Aton Coles Diesl Bloc: 
tric ; 3-ton Jones Super 40 (3) ; Neals 2-ton Diesel, 
20h. jibs (2); Derrick, S-ton Butters Electric 
70h. jib ; R Electric, 65ft. jib ; 
Steam Loco, 18-ton Brownhoist, 50M. jib ; 10-ton 
Coles, 40ft. jib ; ig yg 8 S-ton 
a, oer eed 5-ton Cowans SOft. 
jib; 5-ton 38ft. jib; E.O.T., 40-ton 
Adamsc 42f. span ; 20ton Vaughan, 42ft. span 
8); Goliath, span, 60-ton Clyde, 40-ton 
7 —— i, $-ton eg 
span ; ith. apun 2a Seaith, Saft 
RAILWAY MATERIAL.—Hunsiet 0-6-0, 18in. by 


PF 
4 
: 


“5 
5! 
it 
iH 
fi 


Ap ‘ 
ze 

F 

ae 


: 
F 
i 








and Check Valves. List on 
STORAGE TANKS 900 oylndral and rctang 
up 

sectional steel and cast iron 50,000 eslions 
MACHINE TOOLS.—Scriven Bending Rolls, 
14%. by din. ; Robertson Susiomeanne Rolls, 
8ft. Gin 3 Seating Oe . by 4in.; 
i table; Herbert 3ND Miller, 
mF 15ft. : » 
6lin. by 1Sin. : Pels Punch and Shears, jin. 
capacity; nine new 2 cwt. and | cwt. Pneumatic 


SLING ENGINEERING WORKS, 
CO! GLOS. 
*Phone : Coleford 2271/2. E106 a 


ROLLING MILL DRIVES 
FOUR 400 hp. (ROLLING MILL SLIPRING 
wound own, fm eg now 738 Sean, 
pe Bo Highspeed shaft mt Sn. Baal 
heele—totml kinetic energy 10,000 hip. seconds, 
x and pose Igranic 





H 





capacity 350 tons at 2 tons Ptgeever «m3 
Pressure, ram 15hin. ‘dia. stroke 24in., 
os Fae ol, thin. dia. devon tains hank 

top of crosshead, and intensifier, 


tank. 
THO* W. WARD LTD. 
"Phone : 26311 - " "Grams 2 Forward” 
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First used 1954, em | condition. 
One 104on Coles Diesel New 1943. 
Perkins P6 engine, 40ft. jib, 4%. 8tin. gauge. 
Reconditioned. 
Gre 124-ton Coles Fully Mobile 
ead enaaae : 7 
Purther details, 14, Lower 
S.W.1. Ti ViCtoria 7531, 1, 8080, 
986 (15 BE 





H. BELL (MACHINE TOOLS), LTD., 





Walter Street, Leeds, 4. 
Tel. : 63-7398 E105 c 
FOR 3-ton Blectric Loco. Crane for 
eo indicator, 35ft. jib. ma gees eater, 
Lids Metropolian Sation Road, Watford, 
E7978 o 


eave No. 1 D.A. Centreless GRINDING 
MACHINE with Micrometer 


stop for 
Fa About 
ers ntcnence Brothers, 1s ition. 





THE ENGINEER 


FOR SALE 





LOCOMOTIVES FOR SALE AND HIRE 
14x22 040 


A 
17x 040 
A 
18 x 26 060 
Insurance 


R. S. HAYES, LTD., 


BRIDGEND, GLAMORGAN. 
"PHONE : 1311/2/3. 
E19 o 





E7985 G 





ay Pa aly hee hg od 500 H.P. SLIP- 
RIN ELECTRIC eet: 196 r.p.m., 
400/440/3/30 cycles, complete with control panel 
ray reduction gearbox, giving a final speed of 
r.p.m. 


Motor and gearbox available separately if required. 
JOHN CASHMORE, LTD, 


Newport, Mon. 
Tel.: Newport 66941 (6 lines). 
E120 Gc 





= SALE, 135 h.p. Slip a Motor, oan ng 
revs., 2000/2200 volts Bos weg a 2 c 
pea aw: ventilated, ch hauid 
Erskine 


starter, by Heap. 
Two 350 h.p. S.C. A.C. Motor, okie Metro-Vick, 980 
revs., 6. volts, 3-phase, 50 cycles. 
THOMAS MITCHELL AND SONS, LIMITED, 
BOLTON. E8133 G 





BIGWOOD TYPE PBC 4-ROLL MOTORISED 

PLATE BENDING AND wh ng a agg 

MACHINE for sale. ity 48in. by tin. rollers 

5Siin. aes BF top, 9in. diameter, others 8in. dia- 

meter, rical equipment for 440/3/50, power rise 

and “all 10 to rollers through clutches, swing-out = 
with self-support to 


roller.—Photo., &c., 
from J. Edwards, Limited, 359, Euston Road, 
London, N.W.1, or 41, Water Street, 171 3. 

G 








FOR SALE 
BLISS No. 20 Inclinable Power Press, with table 
stroke, motor deive for’ 400/3/36 ) fitted 
with guard and guard over drive, 
May ma By approximately 20 tons, stroke 
onal from in. to. a. size of bed 214in. by 
INCANDESCENT. Forced mam ge ay Bar Heating 
double ended, gas fitted, heating chamber 
SL 9in. high, total length 
ure ran; 


through furnace i 
900 to oe: Cc, 1200 degC. « can 
in wees 14 hours after starting from cold. 
pad tn gee No. 321 motorised ad ine Ss 


with circle Fe oary, Ngpeenoern 
pom drive for eae io enmeetly “a S.W.G, 
mild steel, depth of shear throat 30in., cuts circles 
from 6in. to 60in. diameter. Weight approximately 


18 cwt. 
B.E.N. ~~ TS9 aay pe Air Com- 


pressor comprising wepuppesoras 
compressor, arranged motor drive for 400/440/3/50, 
motor and compressor mounted on horizontal air 
lacement 9 cu. ft. minute, working 

ressure Ib. per square inch. 
B High-Speed, Open-End Guillotine Shearing 


Machine, undercrank type, arranged motor drive 

for 400/440/3/50, oe with automatic sheet 

down and complete with front, back and side 

capacity, mild steel ag bg 14 S.W.G. 
and CHALLEN No. 3 G.D.P. 


TAYLO! 
Double-Sided, Double-Action, p trae Draw- 
ing a arranged motor drive for a 
oe came ately 34in., ~ 9 bed I8in. by by 
stroke approximately ti It in. 
ay Sm uprights 20jin. Weight approxi- 


Phot hs of the above are available. 


HINE TOOLS, NEW AND USED, 
or Every Description. Attractive Prices. 


F, J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 
L N, N.W.1. 
Telephone : ao 4681-3771. 
LANSDOWNE HOUSE, 41, WATER STREET, 


BIRMINGHAM, 3 
Telephone . Central 7606-8. E207 o 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also ““ Romney ” 
Huts, 35ft. wide, and “ Blister’ Hangars, 86ft. 6in. 
and 9ift. wide. These buildings are in various 
lengths and co’ — steel framework with gal- 
vanised re ¢ steel ng > details from 
Dept. 115, Thorn and Sons, Ltd., Brampton 
Road, Besloyheath, Kent (Tel., Bexleyheath ny 

113 G 


July 25, 1958 
FOR SALE 





HYDRAULIC PRESSES 
Unused 4000-ton HYDRAULIC HEAVY PLATE 
FORMING and BENDING PRESS, table 


18ft. by 1 380 tons. 
2008-ton 1 DO' OKE HYDRAULIC FORG- 
wae PRESS, ram 3lin. — —_ 5 Favor wide 


tob0-ton DOWN-STROKE PR by Le Loewy Eng., 


bed 40in. 4 48in. 
650-ton DOUBLE-ACTION DRAWING PRESS 
y Lake Erie, bed sada . by 6ft. 8in., with self- 


Ccctainnd pune 
MANY OTHER H HYDRAULIC PRESSES OF 
ALL TYPES 


REED BROTHERS (ENGINEERING), LTD., 
Lg Works, 
Woolwich Industrial Estate, 


Telephone | Woolwich 7611/6 
: WIC: . 
“8 E8117 0 





FOR SALE, Two Holmes Conners 
jacement 


Bigwery i with vee-belt 
drives. Capacity c.f.m. at 3 with 33 ha 
motor, mance + nag dha with 80 h. Pp. motor. 

In excellent condition, lying ee arples, 
Ridgway and Partners, *Ltd., Metropo! Station 
Approach Road, Watford, Herts. E7978 o 





YOU'RE ON THE TARGET 
IF YOU REMEMBER 





WARDS wight have 71/ 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 












Flanges 
and 


Malleable 


Fittings 


encircle the World 






iF 


VA x BUY BRITISH — BUY KIRKS 





Our flanges, pipework and malleable 


fittings are in use all over the Globe. 


FE BEB ED « 00. ruses) c10. 


74/82 PARADISE STREET - 


Bermondsey 3156/7/8 aiso at Walsall - 


LONDON 


Manchester - 








PEARL RNAI ay 
the heart 
or 
6.8.16. reliability 
Pontyciun Perens a se aR OT 

















July 25, 1958 
FOR SALE 


WE OFFER 
AT ATTRACTIVE PRICES 
HIGH-CLASS 
VERTICAL MILLING MACHINES 


No. 2 CINCINNATI medium speed, dial t table 
size 52 11/16in. by 124in., capacity 28in. by 12in. 


by 13in. 
V3 MASERATI, new, High-Speed Dial Sliding and 
Swivelling Head, multi-motor drive, rapid power 
atten ton in all H directions by Er arate motor, oy 
in., capacity 
+4 ue. = 184in., 20 spindle speeds 18- 
spindle motor 10 h.p. 
No. 4 CINCINNATI High-Speed Dial Type, table 
size 78}in. by 16in., brag aged Ae oy in. 
47V HERBERT Kneeless Type, ane a 
ble 72in. by 17in., capacity 48in. by i6in. 
See oe 1 = Ay to epiadio now 23a. 
t.p.m. 


from 
ALL and GENT (eaesless) Circular 
diameter Win. capacity 30in. by 


NCINNATI Vertical Hydro-Tel, fixed 

power control lever, stepless feed 

regulation, rapid ee traverse, table working 
oat 83in. by 28i 


in., capacity 60in. by 30in., 
vertical 14in., 16 spindle speeds from 52-1300 r.p.m. 


We also have a good stock of Plain Horizontal, 
and Special-Purpose 


ne Production type 


illing Machines available. 


JUXON STREET, ry toe LONDON, S.E.11. 
"Phone : 7201. 
"Grams : Stok” London, S.E.i1. 





E212 6 
FOR SALE 
3-ton Taylor Jumbo Hydraulic Crane, diesel-driven. 
ier Shop Truck Crane. 


1-ton 

5-ton Coles diesel-driven self-propelled Mobile Crane 
on pneumatics. ; 

$-ton Morris Versatile diesel/electric Mobile Crane 
Se 

$-ton Smith Steam . Crane 4ft. Stin. gauge, 35ft. 
jib, new 1949. 

eal Super petrol/electric Mobile Crane on 


ber tyres. 
Rapier Standard petrol/electric Mobile Crane 
Frage Bae 


line equipment. 
3 diesel-driven Excavator with 
shovel or dragine equipment. 
440 diesel-driven Excavator with 
oad: or by won th equipment. 
WILLIAM G. SEARCH, LIMITED, 
L ROAD, LEEDS, 12. 
Tel. : 639081 (10 lines). 
SEARCH (LIVE L), LIMITED, 
HAMMOND ROAD, 
KIRKBY TRADING ESTATE, LIVERPOOL. 
Tel. : Simonswood 2634- anes 
oe 


: 





i. er eve NO. 2 UNIVERSAL MILLING 
Working —_ ee by ilin. 


out. 
Soe oe en mg and slotting poy extra. 


soulag 44 00 947 tm. 
Norton ype feed screwcutting box, 
ree : 2 to 28 T.P.L., and 0-006in. to -099in. 
Motor 24 H.P., 440V., 3-ph., 50 cycles, continuous 
With 12in., 4-jaw chuck, and electric suds pump. 


ion invited by appointment with Appleby- 
am Steel Co., Reference P/EB, R-ya 





TULLIS (Kearns Type), 34in. spindle horizontal 
Surfacing, Boring, Milling and Drilling Machine, 
with 30in. dia. facing head. 

F. J. EDWARDS, LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1, 


EUSton 4681 and 3771 
E8124 Go 





NEW OVERHEAD CRANES 
60-ton perme B+ 40ft. span, 5-ton auxiliary ; 


cab control 
(00cm Cotes, 97 bcock and Wilcox, 40ft. span, 
$-ton auxil ww he cab control, 400/3/50. 
dard cab control, 42ft 3in. 


aughan, s standard cab con 
6-ton auxiliary ; 400/3/50. BIGHT A AVAILABLE, 
10-ton Goliath, by Morris, 40ft. span, cab control, 
22ft. lift, 400/3/50. 
Surplus Unused Ministry Cranes, mainly still — 
Drawings on request. Inspection invited. 
prices about one-third of New. 


FRED WATKINS (ENGINEERING) 
 COLEFORD LOS. 
: Coleford 2271/2/3. 


= | 
E132 6 








THE ENGINEER 


AUCTIONEERS & VALUERS 


KNIGHT, FRANK 
& RUTLEY 


SALE & VALUATION 


OF 
FACTORIES 
PLANT anD MACHINER 


20, Hanover Square, W.1. 
Telephone : MAYfair 3771 
(Factory Department : Ext. 17) 


Y 





RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 
Specialists 
in the 


VALUATION & SALE 


INDUSTRIAL PROPERTY 


PLANT and MACHINER 


3, Arundel Street, London 
W.C.2. 


fEMple Bar 7471 


+ § 


J 





JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 


-|OF WORKS, FACTORIES 
PLANT 


ENGINEERING 
AND MACHINERY 


56, VICTORIA STREET, 


LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 











FOR SALE 


SOO 


HYDRAULIC PRESSES 








“or U; JOHN SHAW, ram 4lin. 

P mageone Bag daylight 24in., 
gear. 
Downstroke, by FIELDING and PLATT, 


table Sft. sq., 
wee § Sonnlop inch, C/W pumps and control 
Ideal for die sinking. 


am 36in. diam., 2ft. stroke, tables 
daylight 64in., W.P. 4500 p.s.i., C/W pumps 
control gear. 


2 


1200-ton yong — cae HUGH 
SMITH, in. six day- 
ew Sin. a. 9 sinstine x 49in., a 2 gre 
nd control gear 


GEORGE COHEN, 


SONS AND COMPANY, LIMITED, 
eer ea ROAD, LONDON, N.W.i0. 


‘elephone : Elgar 7222/7. E204 a 


60in. x 42in.. 


and 





FOR SALE, Heubach Cones py 


complete 

bed 

Price £875,—Autair, 
(Tel.: CROydon 7744). 


with fluorescent 
2ft. Gin. approximately. Purchased new 19: 
Limited, Croydon 


30 





AUCTIONEERS & VALUERS 


Established 1807 


FULLER, HORSEY 


SONS & CASSELL 


Specialists 
IN THE 
SALE & VALUATION 
OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 


and MACHINERY 


10, LLOYD’S AVENUE, 
LONDON, E.C.3. 


Telephone : ROYAL 4861 


113 
AUCTIONEERS & VALUERS 


- HENRY BUTCHER 
AND CO 


Auctioneers, Valuers 
and Surveyors 


Specialising 
SALE & VALUATION 


ENGINEERING. & ALLIED 
WORKS 
PLANT & MACHINERY 








73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


8 L. JUDSON, F.R.ILC.S., F.A.1. 

EB, BEDDARD, A.1.MECH.E., F.A.L.P.A. 
M. $. CHEAVIN, F.A.1. 

G. EB. GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 
and AUCTIONEERS of 
FACTORIES, PLANT and 


MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 
Telephone: HYDE PARK 8844/5/6 (3 lines) 





SSTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 
and 
VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Monarch 3422 (8 lines) Sitea London 





1. Fork 
2. Cold Test Box, located at Farnborough ; 

Applications for tender forms, stating which 
of Supply, Directorate of Disposals, 





tender is 
First Avenue House, 


‘2. 


By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


Auctioneers 


July 29-30 Machine tex- M.O.S. Storage . bE gs ye & SON 
- tiles, snd mise ; Middlerick, Chee oS — 
ceding bincculass tom Poblic Hall, Ageoass, a eee $735 

Manchester.) 

Angust 26-29 Machine M.O.S. S Depot, pA ae . 
laneous stores, in- London, S.E.18 Deve emt, 1). 1 yg 
and 
- a farge quantity Avera: Royal 4861.) 
thread 

September 3-4 Machine and Technical Stores SHOULER & SON 

gers cm tae Malton Now: b. 1, Norman 
eo : (Tel.: 81.) 


Catalogues, 1s. Od. each (P.O.s only), available only from the auctioneers shown above. 
SALES BY TENDER 
Lift Trucks, located at Woolwich ; oes Oe ee 
performance — 80 deg. 


Cent. to +100 deg. Cent. 


Tenders must be submitted by August 18. 


should be made to the Ministry 
Holborn, London, W.C.1. 
Eilg s 
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Unequalled for the rapid and efficient 





grinding of work from + in. to 64 in. 
diameter, leaving an excellent finish and 
maintaining a high degree of diametrical and 
cylindrical accuracy. These machines handle 
a wide range of work including taper, 


shouldered, special form and multi-diameter, 





as well as plain cylindrical. or ceeeee 


“<teeee 









































TRADE MARKS 
4 
“ 8. i Sole Agents in Great Britain: 4 
(shames BURTON GRIFFITHS & CO. LTD 
B.S.A. TOOLS LIMITED KITTS GREEN, BIRMINGHAM 33 
BIRMINGHAM . ENGLAND Tel: STECHFORD 307! ) 











anda lalkiug of Galvanizing 


here's another 


BIG JOB 


ready on TIME 


Our technical staff 
will be pleased to deal with 


any Galvanizing problem 
you care to submit. 


MIDLAND GALVANIZERS LIMITED 
Kings Norton Factory Centre - Birmingham 30 
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PITCH PINE SPECIALISTS 


TELEGRAMS: 


PITCH PINE 


The engineer’s Timber 
affording highest strength with natural durability 


Large sections a speciality 


MALLINSON & ECKERSLEY LTD., 


23, BLANTYRE STREET, CHESTER ROAD, MANCHESTER I5 


TELEPHONE: DEANSGATE 5867-9 


‘PITCH PINE’ MANCHESTER 














USSELL 
MOTHERWELL 








FOR INSULATION 
WATER GAUGES, 


F. WIGGINS & SONS 


Phone: 
SYDenham 7660 


9-11 TREDOWN ROAD, SYDENHAM, S.E.26 


Established 





ESS oN as 


M & W GRAZEBROOK ovupLeY worcestersHire 





LIMITED 


HEAVY IRON CASTINGS 
UP TO 20 TONS 


BADR KASS ED, 


EST.1750 


Tel: DUDLEY 2431-3 


MAKERS OF 


THICK x 11 FT. DIA. 






Telegrams : GRAZEBROOK DUDLEY 
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In our range of wagon tipplers we continue to offer an unrivalled choice of machines to suit the varying needs of industry. 

Many years of experience in producing wagon tipplers lie behind such new designs as are outlined in figures 2697, 2705 and 2711 

above. We should welcome the opportunity to submit up-to-date particulars of suitable machines to meet customers’ particular 5 
site conditions. All machines comply with the Railway Clearing House requirements. | 


2016 Geared ram type and door discharge tippler. 2705 Rope ring type side discharge tippler. 
2697 Rope ram type side discharge tippler. 2711 Geared ring type side discharge tippler. 


HENRY LEES &Co.lrD. ENGINEERS & CONTRACTORS, MOTHERWELL, SCOTLAND 


PHONE: MOTHERWELL I818-9 GRAMS ROiTIP MOTHERWELL 
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.NO OTHER COMPRESSOR 





—piston or rotary—delivers so 
much air for its size and weight 


Compare the 
difference in size 
between the 
VT4 and an 
average rotary 
compressor 
in the 125 
c.f.m. range. 


125 cfm 


LNAI DEINOONE RT Yea 





PACKAGED POWER IN THE ATLAS COPCO VT4— 
COMPRESSOR 


THE WORLD’S LIGHTEST 150 c.f.m. 


The VT4 is over 20°, lighter and 25% 
smaller per c.f.m than any machine, 
piston or rotary, in its range. 

Lighter and smaller than some machines with a 
free air delivery of only 60 c.f.m.—the VT4 has 
taken power weight ratios into a new dimension. 
Powered by a Deutz diesel engine the VT4 gives 
aun unequalled c.f.m./h.p. ratio, with fuel eco- 
nomies which offer a saving on any contract. 

The VT4 is the first of a series based on major 
changes in design and production methods. For 
example, it is the only machine with a single 
welded unit, which incorporates the crankcase, 
bellhousing and cylinder ducting. 

Basic simplicity in design eliminates maintenance 
and overhaul problems—local mechanics any- 
where can service this machine. 


| 











Unscrew one nut and all four valves in the low 
pressure cylinder can be removed. Loosen three 
bolts and the complete engine-compressor unit 
lifts out. 

The VT4 is 100°, air-cooled—starts on the button 
and works with equal efficiency anywhere in the 
world. 

The VT4 is easier to load with its low weight and 
built-in lifting eye—easier to tow with its two 
wheels and torsion bar suspension. 

Manhandling on site is a simple operation with a 
machine weighing less than 21 cwt. and fitted 
with a pivoting nose wheel. 

All instruments and controls are operated from a 
central dashboard. 


THE NEW 





The VT4 is compactly assembled under a canopy 
which can be completely stripped in a few :ninutes to 
give maximum access. 





Sttlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company or agent, or write to Atlas Copco AB, Stockholm 1, Sweden 
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ROBUST 


Evolved after many years of specialization, the Iso-Speedic 





governor controls speed to an extraordinary degree of accuracy, 
due to the elimination of static friction by rolling flybobs. 
Iso-Speedic governors can be supplied which control speed within 
0.3 per cent: others are available where a lower degree of 
accuracy is sufficient. 

Servo action, exercising any desired force, can be arranged, 
and the services of our engineers are at your disposal. 


THE ISO-SPEEDIC COMPANY LTD., FRIAR’S ROAD, COVENTRY 


Telephone: Coventry 3147 Telegrams: Isospeedic Coventry 


Iso-Speedic 





